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3. BHifityyaOtE

3.1 SESSION 1A ADVANCED SOLVENT EXTRACTION/ION EXCHANGE
PROCESSES FOR WASTE PARTITIONING-1
(BEEYHEED 72 O FHRVGEERA/ A F VBT e 2.0)

Ay va yrCREGHEEEIr SO T F 2 FTEORIRICEL T30
BEVFD o, UTEELBLORES TT,

(1) Adavanced Chemical Separations in Support of the Clean Option Strategy
(E.P.Horwitz et.al.,ANL, USA)

Clean Option Strategy i&. #J5 RE{LL ., BEFITHUG L 2T hiE %
BN Td—F¥ A Oy v AOBEROBAILE BRE LTw
Bo NV T7F—FHAL 0y AREFRE TS REHHEERS S 5 U,
TRUs (Np, Pu, Am, Cm), 90Sr, 99T¢, 137Cs # R L. BT 5 7= 0 Fik
TRET L7 COMBENT Ot ARBMTRMAEDIDOTH A LI L,
SO, MHIREB LU, GHORERLRET AFE0 Y BRI
L. IRONNEOB 70y 2 FOER - 7,
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¥
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(150) Te, U ¥
Eoch.SPcﬁ u Sr, Th, Np, Pu
olumn &n
¥ Recovery SREX - PUREX -—'1 3)
Opticnal Cson H
. |t poe1 0 basc-side va))
AMPIX . AMP Cs recovery
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¥ (150) or Storage
Low-Level
(Class A) Waste [ Ba,Ln,Th l

Evaporaton
and
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Concentraon Am, Ln, (Ba)
and Grouting
Am/Ln Am
Separarion I
I To Vitification
( ) indicate relative flows Ln. {Ba) or Storage
Toe LLW

Figurel  TOREX Flowsheet



(2) Chinese Experience on the Removal of Actinides from Highly Active Waste
by Trialkyl Phosphine Oxide Extraction (Yongjun Zhu ef.el., Tsinghua
University, China)
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55mol AN FHEFR THMt% T, Am(Cm),REZ 7HT 5, = DR
TAMIFIEIZ 100 BRE N B, 2 FiZ ¥ o 7 E0.5-0.6mol./1) TNp,Pu%
N3 %, = TNp,Pul Hi3i2100% EILE N L, & HIZ, 5RKRERT +
Yy A TU 2121T100% BT 5,

HA?W
¥

feed adjustment .

to ~1mol /L HNO,

]
Y

electroreduction
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T
4
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l — stripl e
] HNO, RE

I
1 §
i 0.5-0.6mol /L ..
; —] strip2 —s Np, Pu
H H,C,0,
+
] T
i ¥
! 5% $%Na,CO,
l —r] . — U
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* T
| e
1
L regencration of

| solvent

Figure 6 Generic flowsheet of TRPO process

(3) Italian Experience with the TRUEX Process (R.Chiarizia, ANL,USA. and
G.M.Gasparini et.al., Italian Agency for New Technologyies Energy and
Environment,Italy)
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3.2 SESSION 1B IMPROVED AQUEOUS FUEL REPROCESSING

TECHNOLOGY
(% B iR A LR
SOy Ya Y TREBOTFT VP TORRYET L THRI2 T 5F

w5, HES h i,

(1) ADVANCED PUREX PROCESS FOR THE NEW FRENCH
REPROCESSING PLANT (C.Bernard, et.al., CEA, France)
CITIRTT7T—7OUPSUP2800 75 ~ b O ETAEOEG 2 HMTIZ
DWTHRRA, EHARREEE LTREEROBBHE L EBRo S &, F
oy BIROBEZLPuDBMEBREXD S, THOLOWEIT L » TEROM
ERBEEYOERBILICRII o 72, 1Z LD OSEROERIZ DOV TR,

(2) EXTRACTION CYCLES DESIGN FOR LA HAGUE PLANTS

(P.Baronet.al.,,CEA,France)

SF7—75 POWMBIEROFERICODWTHET S, T TREIR
st 1 72V OTe DEFHIOWT, TN o7 ABETREIZBITAPuD
BEIOWT, 77 UHEETRIIBIT S NpOBFHII oW THET 5, Te
e FI V08T sMEn@Bx 2450, Ist¥ 4 72 V2B WTTe
DT A LU ELE RS, ThEB Ist ¥4 2V TOU,Pulfititt, &
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TR—V—PEREYPRTLHIELICIY RO OMBEEBERLEZ, UL Np®D
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DEEREE TOHRETES LD T O RIIT A ENTE 7,
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L Man Scrubbng f=p U, Pu, To
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¥

Feed - Acd
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HNO33 M
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TBP 30 %

L Secondary Scrubbing F—>
[ Extraction |, Te

1 ' I
HNO3 1OM [ HNO315M
Figure 2: Extraction/scrubbing flowsheet allowing the
decontamination of U+Pu in Tec.




(3) NEW APPROCHES TO REPROCESSING IN RUSSIA (V.N. Romanovskii,
et.al., V.G. Khlopin Radium Institute, Russia)

EHGOMIEL EBT 5 HEIC OV TB_5D, ZHbOKESIHT 5
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L. chlorinated cobalt dicarbollyde (ChCoDic) * fiv* T, D712 —
¥ — Mid Krasnoyarsk i2& 2 SMEEELESS 7o Pz 7 FITAW
f‘ %) o T % 6 IS

{4) NEW CONCEPTION IN THE MANAGEMENT OF SPENT NUCLEAR
FUEL, HIGH-LEVEL WASTES AND FISSILES MATERIALS (A.IL
Karelin et.al., V.G. Khlopin Radium Institute, Russia)

FEEICBWTEFFCHIMYELEEL T3, LAL, TIRE
MENELTWS, TR bk, BehlyEl. Lo, £ L THERRSBRE,
EEHERE., oM BEOWETH 5, ANEOERREICERO BEW X
DR Fo T LEFH D, TITRT namﬁbwzz%fhk
OV‘T%E‘%%’”‘O 7‘;—0

(B)PARTITIONING OF NEPTUNIUM FROM HIGH LEVEL
REPROCESSING SOLUTION WITH VALENCE CONTROL (Tetsuo
Fukusaka et.al., Energy Research Laboratory, Japan)

BRETE»LRET S SRFHRERETO Np O BN FEEZREREL 2,
Np % 5ffi %> & 4ffi. SMHICMZZRAEL 2RI EEMEEZEL v
toprﬁ?ﬁﬁmﬁkm5$t%&t}u#x?\/%ﬁw\ﬁﬂ%
B EREEDLVWTITo %, COHERELIREFDHET L T BH
BMEBROGERNTH A, BIEE KEEHIC L D AET 5, 41fi & 6{fio Np
X TBPIC X % HtiR{ED M. mtfwtoit\Npiﬁ$ML&a&
EOTREFDEFHETE Tz, ThEDHEIIPUREX 70+ A iC
BWIUNpoary ba—VIZIHATRETH B,

(E78)

‘a

2 -5
© p
]

o J
= 0.5
: (total Npl 2m mol/2 i
= ® 0.1mol/2

< [CO{NHz)z2] O 0 mol/2 "
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Fig.4  Photodiemical Oxidation Behaciors of
Np(V) in Nitric Acid Solution




3.3 SESSION2 LMR TRANSMUTATION SYSTEMS
(BREESEIFHEEY X7 &)

Aty varTCRBERERES JEJ;P%FHW BB L T BER
Holo LTINELRBXOAE, FiEELr T,

(1) Minor Actinides Transmutation in Ozxide Fueled Fast Reactors (J.
Journet et al. ,EdF,France)

EFR% 4 71F.((1500MWe, MOX#EN 235 & L, HHEMICBIT 5
PuRU'~A F+—72F=FMAD ¥4 7 VEFEERE Lz, SEIOK
TR, P A X% 89 A —F & LTPuURUMAD BREBEIFE L BT L T
W5, AEEIR, MAZERL,D., BT 2V &F— %72 ) oPufhlisix
KEIF L ) B, 7. AEFREEY -V rbEmwizo, MADEKE
AEOLIELTHRTHE, LL., BREOKEWLZMIIT 5 »(Puil
T, MAZZ1F, Pu+MASH)IZ L » TIRIEER LD o T 50T, Ei#EL
THEEFNFROEENEELRAZLEIETHLENDH B,

TABLE II. HEAVY ATOM MASS EVOLUTIONS.

__VARIANTO | VARIANT1 | ~VARIANT 2

T pGweE (MW Ty gy
Fuel pm ‘diameter (mm) 8,5 0,9 6,5
. Meanenrichment (%) 19,17 21,56 i 2938
Pu burnt; core with 2 % Np (kg/T Wh: 12631951 ..... 4371
Pu burnt corc w1th 2 % Am (kg/TWh) 13,59 : 20,68 1 4392
rotal WLAL transtiated T R B S
...corewith2 % Np (kg/TWh) "% """ "498 "+ 484 2,78 :
_core with2 % Am (kg/TWh ——— © 521 1 . 475 2,83

(2) The ALMR System’s Missions for Transmutating Waste into Energy

(M. L. Thompson et al. , GE, San Jose)
KRETE2IMRNEICEATEAZALMR7 2 F = F- US4 2 V-V AT

LDRFEEITo T3, ALMRICIE(104E), HHi(15-204F). EEA(204F
DEYD3onHIRIC ML BHNXES2 6 Twahs, ALMRIEZ IR S B
WKL T, FLBTOEETHIETERI IR >TwE, GHOBEW
i, BEBBAEPuOLSTH b, PHIIIEKRIFOEREA BRE S S B
DHENE T 7 F = FOFREPH 5, 72, REMICRUOFYRIAO L
HDOMENRBWE 2 b, RWXL T, ALMRO EXRIPLHRETH(EE 0L
% &te), ALMRO B#, €BWREY 4 7 v, LWRAER F & BRE O F0LE,
M ESEAEPuN B, FHo A £y v o, BB L ZRILO BRI D W T
AR T B,




ALMR Reference

Low Enrlchmenl Fuel a4
Hlgh Enrlchment Fuel 108
Conlrol 5
Ultimate Shuldown a
Source |
GCas Expansion Madule ]
Refleclor 114

Shleid as

25082000

Total 81

Driver Fucl 108
Internal Blanket 42
Radial Blanket 12
Control 4
Ultimate Shutdown 3
Source i
Gas Expansion Module b
Reflector [BR]
Shield 1l

ling=Yel: XX IZASAO,

Total A4

.(8) Characteristics of an LMFBR Core Loaded with Minor Actinide and

Rare Earth Containing Fuels (T, Wakabayashi et al, ,PNC-Japan)

RAF—T2FFT A4 FMARRETFIFECTHES® 510, HHBERE
b OMAKIED R L EIC R 5, LAL, MAO—EoOEfEIZH T
BMILERE)E B IZRACERERT -0, FHEABE> OMAZSHT 5
Bed, FLEXRIERCHEI R, o), MABEEZRET 5 &
THIBEXFROBELZFMT A2 ULEND 5, REXEUMA% S#HIF TR
S 5 5E0ERFEWRERICE., RICDERE. MAHEBES)2. MARD
REDEHFR, EWMMEBEUAL., 79 ¥4 v b)), BEEBEMOX, =1k *
INEF A —F L LB DEHOL 72 FOBE, FLICREZ ST MAZ
WY 23546, MADSEEIIH5%. RED EHHZH10%051F.04F M LR
Rl edDhot, T/, 794 v PIZREZEUCMAX RINT 2
Ballid. REOSEEIFW0REETH, Pl KRE B8 L 52 v
TMAZHEERT A EFTRETH 5,

HEEE LTk, QREDBAIIZ L o TPUE{LEN X P FRICL 2 H
BAROTWREERRE {25k vh, Q{LYBRE CMA% HHT 5 HC-14
DEPRE 2V, QREDRINEY o - B E S iz,

(4) Higher Actinide Transmutation in the ALMR (C. L. Cockey et al. ,GE
. San Jose)

ALMRIZBWT, 77 F = FHBEBKENaK A FRIOEER B



LRI D W TR LAEDOTH L, T OFLNE, FELES 245
TOHOMA’S —F — ALMR® 66em?* 5 46em & L, BEHESEE L 19269 5
SEAURIZ IR TV 5, TR E HIFLERZH86emIERT 5 4, FHE
BORELYERZ LICERTELIREL 2> TWh, BEMERELKIZST T

OMA/S—F —ALMRIZEEAR T, 25% KL Twa, DML, Nak A
FRIGERBA(S F TOMA/N—F+ —ALMRIZH2.58)T. 77 F = FiHE=Z
HEHRERE L o TWwh,

Table1 Neutronics Results '

Breakeven Smail Large
Burmer Bumner
Core Height (in.) 42 26 18
Core Diameter (in} - 141 141 175
# of Fuel Assy 108 192 354
# of Blanket Assy 84 - ) -
Conversion Ratio : 1.06 0.72 0.59
Cycle Length (months) 23 12 12
Burnup Reactivity Swing ($) 0.57 899~ 845
Peak Linear Power 9.5 104 82
Sodium Void Worth . 6.2 ~2.50 <0
TRU Enr. (wi% in U-TRU-Zr) 21 19/23 24129
TRU Inventory (kg/core) 2681 2554 3390
TRU Consumption Rate
kg/year /core -28.2 832 121.0
% inventory/year -1.1 3.3 3.1

(5) Evaluating the Efficacy of a Minor Actinide Burner (K. D. Dobbin etal.
,WH Hanford)
MADBRIERNTR 2 T IEL LT, Supprt Factor L EH 302 HAL,
NI A= =N 42k o CHBALMRO BEISIEE AL 28X TH
%o Supprt Factorid, & % #(Supprt Factor) DLWR7 T  + & & Bk
ML ) £ S B MA%R, 12DALMRY A 7 & THH I;H#F'Waﬂ:?‘ﬁﬂii“@
EDRHNEE ), /19 2% -F— 1 OFRUTORKR?EDL L,
OMA/N— + — ALMRi3, &% DALMRONa® 4 %%iﬁk Fl% ol %
{5 T, Supprt Factorl0® BRBEENERT X 5,

@IF L 28D DOMANEME N D,

OMAIEMAN—F —ALMRTIUH A 2N ENERETH L, £H) L%
V» & Supprt Factortd 3I2KT3 5,

@ — I MATHBE O EME . Na® A Pﬁfﬁ*%iﬁékéﬁ:éo

OIFLOHDELE RV ERBIEIZE T, EDF—RIIBWTENa
KA FRBEeERTE S,

(6) Actinide Breeding and Burning in Metallic and Oxide Fueled ALMR
Cores (J. H. Bultman et al. ,ECN, Netherlands)

AIMRIEIEEBBEL 77 LY AL LTWwAHH, KR, L& L
TMOXBEZERA L BAD T 7 7= FOMHE, BRI W TR L
22D TH5BH, ALMROMOXBEENR L, EBBEYR.L L [ U Edmssit,
BMERFMERE RO I L 2 &4 UTRE L 2o MOXBEMR.L R



BEMEL, PHFARZ MBI VT i, BEA4 Ry MY —pid
BREF.LHPE L 25, TRUPURUMAREOH A 5 13, &2ERE
ALMR & F] R IMBREH O £ TRELT 5 2 5 1F. MOXAREALMRIL .
ERPHALMR L ) b L WTRUBRBES M AR T 2 L T EETH 5,

Table 2: Design parameters and design characteris-
tics for the metallic fueled ALMR burner core and
for the oxide fueled ALMR burner core

| Metal | Oxide
General Core Design
number of in-core batches 3 6
total number of batches 5 8
cycle time [months] 15 12
total in-core time [months] 45 72
height [cm)] 106.7 | 953
fuel assembly HM mass [kg] 73.5 | 46.2
General Core Performance

average conversion ratio 0.69 0.67
burnup reactivity swing [§] -11.5| -10.5
average DF burnup [MWd/kg] 76.4 | 103.8
peak DF burnup [MWd/kg} 1217 | 167.5
peak linear power [kW /ft] 10.8 13.0
peak fast fluence [10%cm?) 3.63| 351
peak fast flux [10%cm~2s7!] 3.70 | 2.20
-power peaking 1.715 | 1.552
high fuel enrichment [%TRU] 258 | 322
low fuel enrichment [%TRU) 213| 26.6

Table 3: Input parameters for L\WWRs, metallic fu-
cled and oxide fueled ALMR burner cores for the
calculation of the inventory reduction factor. All
reactors are normalized to operate at 471 MWt

Input Parameter | TRU Mass

LWR discharged | 41.6 kg/y
ALMR Metal fuel inventory | 2583.8 kg
discharged | 380.4 kg/y

burned | 51.0 kg/y

ALMR Oxide fuel inventory | 2435.0 kg
discharged | 275.9 kg/y

burned | 57.3 kg/y

(7) Minor Actinide Burning LMFBR Core System to Enhance Safety
Characteristics (K. Fujimura et al., Hitachi ERL , Japan)

—

AL, REEE, ZeMmEs o ~MA/S— = » FYLMFBRO # 5t
WHETE@MXTH S, MAIZTS 4y FERICRIML, EEIzNas L+
LERTHMIFHEFLEN-—2L LTS, FILWT L T4 T LELT,
WER7 2 > & v M CaHol b 2 iRiML, >, EE#TS v 7 v b &
EENaZ L+ A OBICCaHoD EE R ANS Z L2 X o T, MO IFELE
MICKE2HEED 212, NaK¥ 4 FRIBES RIBIIERT 5 2 & 28
T &7z, PREEFE200GWA/t, 244 FEFGEE, Na® 4 FRIGESSIEE T
. T, BEBAFIOE» MY HEAIMAZ ZOMAN —= v &
LMFBRTCHEETE 52 & 33490 o 72,
adial blanket

Core fuel with thick IB
Core fuel with thin IB

——

Control rod (25)
. Operating (13)
(a) Horizontal section  © Startup ( 6)

ﬁ 400 & Backup ( 6)
]/;:i:?ao = L. | L ) core [ Blanket
ALELLEE) 1SS PRACSG I Caly Layer
: e
(b) Vertical section fem]

Fig.13 Core configuration for AHC-II



(8) The Symbiotic Relationship Between Waste Burning and Safety in
Liquid Metal Reactors (J. V. Nelson et al., WH Hanford)
ALMR T ®99Te, 1291 UMAD HESE, 9Ted ¥ v 77 — R K UNa
A FRUCENOEEI DWW TR LG TH S5, ALMRTE, BAIF
10E L DELD HE&NA99Tc, I29IFUMAZHRTESL Z &Aool
F72, 99Te?d Fv 75 —-5RIE28UDC0DIEESIAFFT &, 9Te® T
HBLEWIoTFy 79 —REBRLEELFSF2 525 L8bh b, Nak
A FRIGEEZKET 5 HEL LT, FOEAEPLICOTNREE S 51757
4 F 1 7THERENT(EETBREY O PLIEYER2EX 09T L v
FEART, BEE ETISET ), L0250 5552 2 O REEES
REMTHILIZL o T, RiEZNaF A FRICERBAZERT & 2,

Yitrium
Hydride Pins

Table 2. Effect of a Technetium Eayerin
Rows 2 - 5 Fuel Assemblies.

Tc Layer Total Sg%iiﬁm Tc Destruction Rate
Thickness | Tc Mass Reactivity
(cm) (kg) ®) %efyr Kg/yr
0.0 0 9.8 - 0.0
16.94 659 8.3 1.8 12.0
33.88 1317 -0.1 15 15.8
Target Pins 50.82 1976 -0.6 1.0 216

393060111

Fig. 3. Moderated Target Assembly.

(9) Some Specific Aspects of Homogeneous Am and Np Based Fuels
Transmutation Through the Outcomes of the SUPERFACT
Experiment in PHENIX fast Reactor (C. Prunier et al., CEA , France)

PHENIX/F % v, CEA & TULA 3L C%HE L - MAPREESTHIZ B $ %
SUPERFACE 1RO IEFER CBERBROBERICOVTORITSH 5,
MOXEAFHINp. Am% 2~45%% ML C. PHENIX T383 I FE&F L 7z, BREE
FEl34.5~6.5%at & 1K\ 5, MARIMBRE O BIALEFIHEIREDIOTH
D, BEOMOXBE LI L T RELHERRES b 572, MAZH
2, BRESOPIEHRE., SHEMEL B —BT 5 40P ok, AmiK
MmEsEtcid, B ICKEOHe MRS 1 b 5%, Bl v REtCcEET
RIFREZHMEIC 22w ERbRE, 4%, BRBEERFS — V.2
T NVOEBRFLETH B,



Table 2 - Irradiation conditions in Phenix, Table 3 - Irradiation conditions in Phenix (intemal core

40 crown*) for standard oxide pins (n° 8 and 16)

Linear power {W/cm) s —
B -
PlaNa  iype um-up (at%) CEA calculations dale cycle lotal folal  fotal Phenix Inear max
CEA ITU beginning & end EFPD dpa NRT at% power Wwer te.mp.
calcutalion measurement of life (W/em) {*C)
8 and 16 standard  B.5 7 290 370 ogloer 38 765 117 182 Pn 420 631
29 873 13.4 2.07 Pn A27 630
7 and 13 2% Np 6.8 6.4 380 325 -
39 1644 25.2 3.83 2/afn Fe /s
4and 16 2% Am 6.8 6.4 380 323 40 2195 336 506 Pn 420 620
Sand 15 45% Np 4.6 4.5 206 283 41 25901 44.4 £8.56 Pn 38s 603
20% Np ]qtrg.laagry 42 3834 58.9 8.51 Pn 383 600
6 and 14 $20% Am 4.3 6.5 174 273

# cakculated fux : 5.8 x 10%hicm?.5

Table 4 - Transmutation rates (%}. Consumption calculation and
experimental values after irradiation

Minor actinide . Np % Am %
Type of fresh fuel 2 20 45 2 20
Measurcment * * 27 |27t030|27to 32
Calculation 24-26% 274 | 275 | 273 | 316

* in progress

Kewvva roefemEe: Lcld, £EE b ONa® 4 FRIBERRIZ
ZLOBENEI->TEY, 4%, MABBIFLTENaFR 4 FRGERRBRI K &
LEETH B LU,

(&)



3.4 SESSION 4 ADVANCED FUEL CYCLE-I

S

RN 4 2 D)

Aty ¥oa v T HEBEY ﬁ}w»ﬁébfgﬁ—@""‘ﬁﬁéoto LJCFL
RXORE, HEERT,

(1) Technology Objectives for Nuclear Fuel in 2020 (K. H. Hesketn et al.,

BNFL, UK)

2020 I BV T HEKIPENREREZ 5D 5 &) BBEoREIC, 2020F
DIFEBERT A 2 VO HEL DELFEMBARICDVWTHRITWS, HEL L
Tk, Ny 22y FEZELL-EREE{L. MOXE LTOPuU) ¥4 2
CEMRY G UL 2N EBITTWE, Ihb BRERO - OHNER
ELTHRHUTOERERIT TN S,

DHIE—% > 7772 % —DER

QEEBLET 5 v b, FE, BRICET 2 RRAEEEGO KM

QUELEOUR

@OFP W A R Eaeh o kR U BREHRE O 7,

®DNB/CHFHER DR
BT WNET — ¥ ODREP SOPFL R F ¥ 5 4 VEREDERIC X
AR VEERRT OB L

(2) Future Equilibrium Syne-rgic System Using Fast and Thermal

Reactors with U and Th Mixed Fuel Cycle to Enhance Potentials on
Fuel and Waste Balances (N. Takagi et al., TEPCO ,Japan)

A, UL ThE BWi-8BEY 4 7 VT, BERLBDPHETFFEEA
Fhe¥adZ Eick by, BREYEO AR L ELEAKSTEME O HEE BE
TR L VAT ANOVWTHRRT WS, 2OV RAFLOEHIIUT®
LBNTH A,

OEEFIIMAZ P LAD, BFHFFROL- D D2BULEET 5,

@#|PHTIFE2UL BB L L, BdF L #pEFIREcERI R

BHFPE AL AD 5,
OBETHREEME Y A7 ARICEFEES L, BEHELZ T Y A7 2441
Hahs,
COVAT AR, SEOEFEFLIZOBEDETIFICL VERERE, Th
W& D, BERBTFPY., BEFZTHALLZBEICHERT, 50KRT &
Bo Fi, ThAIFIC X W HOSEMBEOEHNIIEFS L T 5,

(E#)



3.5 SESSION 5 GLOBAL CONCEPTS FOR NUCLEAR SYSTEMS
(BFJ1 ¥ 2 F b O HEREIHESY)

Ky ra rCREFHVAFAOHIBKHBMSICEL TTHORENH -
oo LWFIELB/LONE., HEETT,

(1) Direct Disposal Versus Multiple Recycling of Plutonium (G. Kessler et
al. , KfK, Germany) '
TEFRE A PRE O BEARALS & Puk MOXBAELE L TPWRTY A4 2 V¥ 5
BEIDO2VWT, TAZFROHE, REIZDWTHERS L -, REIEE
. RANT A, FATWEERMOXELE, 238PulijiE., JA.0EREr. HEETES
#h4%), REEBECHEA, 72 F o FOSEE, REsh, BEYE, BREY
A7NVIAIETHL, EuHEREILDBLUTOL IR 3,

@QPu=w VF 4 4 7 V|2 & 1) 238PusiEin< 5 25, MOXEKE S ERO
EEOBEE NS, 238Pu A RITA~5BIC B I 2 AUNEND B,

@7 7 F = FELBRESRZ ) T4 2 VERIS L 212 THAkT 5,
FRIC, PMETFRERE, BEVH A 2V LABAe0 A, USHELR
BOBELRTMERELL b, BL, BMRAE. 7 AE{LEC
T BHIARART v TI/AE W,

QEFEYERIL. FRFESBE O BHLS O, BiRO BRERN % &2
VG A7V LG E BT S E, KIBICAR W, -

@B A4 2 Vv 3 2 Vi, EREREO BHELYOBA T, DPf 1.6-
1.8/kWh, 100%MOXBEFIH DA T, DPf 2.1-25/kWht %2 %,
DPf: F4 yR=v k)

(2) Nuclear System Research and Development in the Next Century
Toward an Equilibrium State (H. Sekimoto et al., Tokyo Inst. Technol,
Japan)

ORI AN F & Bk FHHE0 MEEIZOWTRL, TR

CERERT LD TITI REEREREL-ATTH 5, LEHT

STRREYHEFEDEETH 54, SHOKH» L. UToHEfiwm
BEmRiaZeildoT, vy —SHoBEIcEEB 5L VY AT
A DEEPETDH 5, '

ORAET X 2 HEIFO FBREFRIF I TR B

@FH BRI O AR (TRUKL U FP)

@DFD®\, T A FED /NS v BRI B U BB BLE FOiT o B 55

@EBHERU T F v P EHTORBR

(3) International Cooperation for Developing a Globally Safe Nuclear Fuel
System Based on the International Supply Service System of Nuclear

Energy : Proposal for an International Public Corporation (H.

Wakabayashi , KIT, Japan)

AL AEHIIRLT, BEWLRTFHEABZ AL F— 28401
ZCOE ML ZVHLVIANF -V A7 A0ME, BREYFU iz
WTBRTW B, RFFRERREF: By, BLBEE 0BT
FTHBT 5L b0, BEYTLOFAYEGHES) I TEMRT2 & L



TWwh, TOVATARIAEAOEREORIZ, SERICEFICHEEEZELE)IC
BT B FIFEREL TS,

(4) On the Concepts of Managing Long-Lived High Level Radwaste (E. V.
Gai et al.,IPPE, Russia)

FWXTIR, SUVNVEEYONBERY T ) X2V THRRT w5,
BHEFIL, SERFEPuL 77 F o FOHERBICELTEY, Sk o h %
HBAL, 20813, Th 4 7V 2EAT 5 I LHFTRUDEREL B S T
RLAIBWF T a vy ThHaiseLTwd, 7, W0SrOHEX, PHTFHE
IR A/ DS WD L, REEMEFREETLIEPIEE L wE LT
Wb, B, BEREBEHZEED12010135CsIE KARDUWK L H, NF— Fid/h
S, RENICIHBOWNRET NEBER, MALTeTH D LHERSITT
w5,

(5) Stationary Transmutation of Long-Lived Fission Products in Nuclear
Power Engineering and Secondary Radioactivity Produced in
Transmutation of Long-Lived Fission Products (A. G. Gerasimov et al.,
ITEP, Russia)

EHBHFPHRED - ® 12, RFFCHREZ 1T o 2B502KBUH M E ©
BRIV TR LAHITH 5, 90Sr, 1837Cs, 151Sm. 99Tc. 93Zr,
1268n. 79S8e. 135Cs. 107Pd, 129I%FP% VVER-1000 CHE& L 72 HE& D2
RIBATEE D ERIT 2 W TEITL 720 151Sm(AEHA : 904F), 93Zr(f ]
tLEX1064E, MEAEAMBEIL L 872 ) 900gERK) T D T, PHEFIRET
I & 2oC, PEFEADRMSAEWELERIC X 5 BETHESRIBICHEZ 5 2
LW o7, WS R UIBTCsiE PHFIRIMTERSFEF I A iz,
HFREHFIC L o T, 2XBSEYWEEROERSFZTNRIEELL 2 v{b D
2. HED DB,

(6) Requirements and Specifications of Nuclear Reactors for the
Introduction of Nuclear Energy in Developing Countnes (J. Rastoin et
al, CEA France)

WL, ABELEE~NOBREFHIANF - OEAOWHREHRIIOWT,
CEA'C‘fﬁE"ﬂ”Lf:%E‘%% FLORIDTH L,

BFFic> Tk, BFENEEOREEORARLRZEL AV ETHLD
_Wm%ﬁwm%%%ﬁtﬁbﬁl?«%f%éttfm% FRI L LTk
UToRZHBLAPWRIEEE LWL LTWw3,

QE~A VA v MBI 5 HEROM L

@FEMIICET L, EE, RTFL I —0RIML

@z E—F.7x—19F70ORME

BR 4 2 VLT, Puflf, RERHOHE, FAEEC o
T, NPT OBETCH L MEFD S5, L L, HENHELHELL T,
EHEE FRELEOMELSELES, FIHLTWI{RETHILLTWY
2o

(7) The Siemens KWU Experience of 1970 - 1992, a Model for the Future?
(D. G. McAlees etal., Siemens NPC)

FA DV —RA VY AHORFNTS v b OREER, EEEHERUTFED



FHEZRLUAPRLZRERTCH o2, FEDOEELE LTR, Yy—2A Xk
TS VANDTISThAMOERICEY 2 -1 v SPWREPR)2ZHERT 2
el oTwA, IThid, 1500MWeltPWRT, Z&Mmt, ¥ R 5 A
D EHAL, 60FEFHw, FiFMm LS BIRL T, 1998FEHO EHEFEL T

WhH, E5iT, Y- X Y AMBIT, Passive Safety ©600MWeBWR D
RETBITH) FETH 5,

CE#)



3.6 SESSIONT ACCELERATOR-BASED TRANSMUTATION SYSTEMS-I
(MEEFZ AV HBLEY 2 7 A1)

Ky ey, MESICESCHELBY AT AHNT - ThHol,
PFILERHmLONEFEEZTRT o

(1) Development of Proton Linear Accelerator and Transmutation System
(M.Mizumoto et al.,JAERI,Japan)

MEBHEO <4 F—7 7 F = FIMAEBLEY 2 7 HICHT 5 8k
S REEI R, TOVATFART MY Y AGHTREFROFLE F
D, BEZ T 2 F = FAETHRLM RIS VIR TF VI =Ty P B Y,
FIIZ15GeVIMADIBFE -2 KT, AR—-V—¥a rhfEtFzF
BLTHF%*BEESEE, 2075 ¥ TCUMWOEBRUN2HZE ML D
Ty COBNTHIHBTIERO ST —2EETE S, GHHIZLZ L, &
DY A F b THEEBH0kgOMAZ HBTE 5, T OHBLHEY AT LD
AR UEE*Table LIRT, TOVATFLADORREDLDITT AV F —
1.5GeV, FHEHRMEIOMA D B FIEE: ETA(Engineering Test Accelerator)
REFL VRESNL TS, ZORREE LT3 )V F—D{EWI0MeV-
10mA @ B F L 3BTA (Basic Technology Accelerator) D &%t % £ T
S FHTHhHb, BfE, %&7%— b (lon Source,RFQ,DLT,RF Source) @ high
power test S EITRTH 5,

Table 1. Operating Conditions of the Accelerator—Driven
Transmutation Solid Target/Core System

Proton beam energy 1.5 GeV
Proton beam current 39 mA
Actinide inventory 3160 kg
Ky 0.89
No. of neutrons 40 n/p
No. of fission (>15MeV) 045 f/p
(<15MeV) 100 f/p
Neutron flux: 4x10" nfem’s
Mean neulron energy 690 keV
Burnup 250 kg/y(8%/Y)
‘Thermal output 820 MW
Power density {max) 930 MW/cm®
{ave) 400 MW/cm®
Maximum temperature
Output 473 °C
Fuel 890 °C
Clad 528 °C
Electric output 246 MW

(2) Neutron Yields from Proton-Induced Spallation Reactionsin Thick Targets
of Lead (M.A.Lone and P.Y.Wong Chalk River Lab.,Canada)
IANE—-HF0LDH2GeVOBTFEEWVE)Y — 7y MIH TR &L
AR—V—¥a rRIGTET S RETHE LAHET/MCNP 2 — FTEHAEL
72 o f#H L 7zmodelid Bertini ® intranuclear-cascade-evaporation model T
Hb, REFUTEROBFI AN -RUHS -7 v + O BEREFLEE TR
Lizo BiZ, Ry — 7 v b oI RITH 2 BTFELPHTFREB T &



NWEF-—RF—Fy FEEOBETRLZZ Y T 5% % Y systemmatic |2 5}
"L Twi, ¥ 7. Bertinimodel DR FHINFEEREERIZBIT 5 /03
A= e RTROBEBRKFIIEL, ERELIFEIRBLS—BT L %
INLTze ZD8F A —F1204K5 5%, 1.6GeVOBT % EfE100cm, £ X
100cm®D 8% — 7y IS TA L 124 5 hiETH1E46~5Tn/pL EIE S
iz, '

(3) Neutronics Analysys for an Accelerator-based Nuclear Waste Transmuter
(W.C.Sailor and C.A.Beard, LANL,USA)

RKEDT R 7 5% 2ABELFRFHLANL) THAOBIIHRESThbATW 5
Acce-lerator Transmutation of Waste (ATW) D ¥ — % v M/ T 5 v 4 v b
RRENC B BEFTENBRENR, 1205 —~# vy MNT T Uy Pzt
TMEZED 5 1.6GeV-62.5mADFFE — LA ENE, ¥—2 v N7
7y PEETIET 7 F = F(Np,Pu,Am,Cm) & EFMES 4 Y
9T 120 HMWMEI N D, 72 F = FIRREMEM AcO9 A 5 1) — & L TGS
N, BOREUPEFRIUC L » TRERICEBRIN S, BEL OB
RS ER I BB CIRY Bdh b, ATW Y 257 A0HAN %
Figure 113779, ATWIC X o TMAIZFH325kg, 99Tcid £ R25kg, 1291
X EHT.8kgiHBE N D, Sailorb 325D 7 2 F 94 4 Foojiggig, i
FERNEREZEL, FERECBI LY —Fy M7 5 vy VRDFR
L DHEDFRE,HEELEZ R L, B, AX—-L—Yarvy—~Fy
MNEYTRF L ERDPOBEBE)P L OHREFORREEET AL LEBIZA
K== a YR TRLET 5 RFMIZIE(94Hg,202Ph,205Pb) & #45] L

YA
LLFP's | Actinides |

f spallation products
=
activation produg‘t_s_
ATW target/blanket g
e
, Actinides LLFP's
= SLFP's
Chemical Stable |
Processing Specig‘s__
Plant >

Figure 1. General concept of ATW system. The feed consists
of long-lived fission products (LLFP's) and actinides. The
output consists of stable species, short lived fission products
(SLFP's), and some spallation and activation products,

(4) Los Alamos Aqueous Target/Blanket System Design for the Accelerator
Transmutation of Waste Concept (M.Cappiello et., LANL USA)
ATWD S =7y M7 05y N RF ARSI, ¥ —# v b



Wy Y IPAFyT, #CUEBFEYETHRETFLERESI YD, F 7 RATF
I3 EE0.3175ecm® 1 » FT, 91D 17 v F Hlinconel® SEF ¥ VA
I N5 (Figl)e 2 v FRIIREHM ODOMHES.0TM/sTHN 5
ATy OEHHITEER, 3.02Mw/1 TY¥ — 27 1 v FiRER189°C,
BEMORBRERZITTICTH B, 774 v FIESRERY (T & 7
2 F = F(Np,Pu,Am,Cm) % #HE$ 5 FHigd 580 . CANDU Fic o #
TEN—TEAVTWVE(Fig2) TNENOT 2 F = FF2— TRERE
10emT VNI af oKD, 288105 —%8H, A3 — 3 FHH
NEE0.26MW/ TEHZ Tm/s TN D, ATWY —F v MNT75 4 v b D
WHEIEZFIg3IlRT. ATWY — % v VN7 5 v & v b idKeff=0.95T
1600MeV-62.5mADBEF ¥ — A2 X o TEEI NS, # LT, LWR2E
POEDT 7 F = FTeleHBTE D, BIHILL B E, V7 XFVTH
BELPEFIECHLT, 72F2FA5 ) — THESREICL V118D
FEFAEE R, 0.309M8 & 07468 O hEF AT L F R PEITeHEE & 444
T THRIN S 1, 0.502BD h T2 2 7 A ICERLHIS,
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Fig. 1.
Tungsten neutron source design.

Fig. 2.
ATW blanket design.



Technetlum

D50 Moderator Solutlon

Tungsten/D,0
Target

Lead/D50 Annuius Actlnlde Slurry

Technatium

D,0
Relector

lnventories {kq}
Aclinida 390
InsldaTe 116
Outslde Te 268
Totsl Flux | 5.ets 33015 25015 | 4.0614 215
% Thermal 5.0 28.4 212 965 {dimensions in cm)

Fig. 3. ATW blanket physics calculations.



3.7 SESSION 9 NUCLEAR DATA FOR TRANSMUTATION OF HLW
HLWHBD 72O DEF— %)

Ay ey TREBVNVEEYHBLEOL-OOETF— 2 ICEL T4
RN D ol UTILELRILONE, FAHEX T,

(1) Nuclear Fuel Cycle Data Needs (M. N. Haas, WVNS()

BE 4 2 VEEOLERZEF - iIiowT, BRESBOREIIOW
THR7=LDTH 5, BREERERARBIIBLTE, e~ —¥ ¥ 0KHE
DD, BOPDOBBOTHEDI EE2WETLINEND L, Fi L, 2880
oW TH, ENDF/B-VICBWT BRPMFINEOARED, SHTE10%L R
BMLOhTwad, BEYLHICELTS, BEE2ZBI O W ITHEOHE
PRETH S, Hl2F, 90Sro WIBFEEIIC 2 v Tl SERRE & FEfifE T
T2 ¥ —10R% 5L, MAODEBRFHETFNET—FII20nTHIELALE
ZVONBERTH S, MESREPuOBREICEL T, PulREICET 5
Fal et R & EENEL 22 2., oL REBEsRET 20
2k, PuBfoM T -y ORBBNLETH 5,

(2) Nuclear Data Evaluation for Accelerator-Based Transmutation of
Radioactive Waste (A. J. Koning et al. ,ECN, Netherlands)

AT, MBS L AHBABLLELABIALF —HETFT—FIIDon
T, EBRF— ¥, B, 72— F&E2 L P — L, $RoFEMMEREL L
bDOTHb, ERF— 720w Tid, HELBIILELEE, =3V F—
FBIIIBWT, ZLOIN—ER TV LRVWEGFVHRINL TS, 20MeV
PEOMF — 7 OFMECEL Tk, SOV~ BEFRETHH, TR
OVTIHBH LRy Fv— 7 HEICL VIRIET Z2LEN S 5, HELEIC
PVERFE—S R [BERHOET -7 774 V) 25 0LEFH S, O
7740100 MeVETCOZIANF - A /N— L, ENDF-67 4+ —<v b
TED OHFEE L,

(3) Cross Section of the 908r (n,y) 918r Reaction for a D20 Moderated
Reactor Flux (M. A. Lone et al, ,AECL Chalk River, Canada)
90Sr (n,7) 918r UL Eb i FIRBRIER % . EXKFEPHETFARS PV
THMEL-HBEORLTH 52, ERIMIMLETITLR, IEEE LT
9.710.7TmbDENEL -, ZOMEIE, §F TOERMEEL 20V NI T—H
LTWw5b, ZDLS BASWEEETIE, BhMETic L 5908riHimi shE
BThwEBbhis,

(4) Measurement of Fission and Capture Cross Sections for Design of
Transmutation Systems (I. Kimura et al., Kyoto Univ., Japan)
1eV~5keVD HYEF L 3 )V ¥ — B IC B 1T 5 28TNp D o RETEE 2 )
BELBRIODVWTOWRITH L, BFHINERILOBTFZ I Y ¥V
F—Fy MIITbRAA, T TRELILPHTEHARS PO X — ¥ TR
WS, leV~bkevEi AV ¥F— D HFHEFIZ L. £ % 23TNpsk & 235U (R
EEAHEETFEbRII LNy 2.9 — Ny 7 EGERESEZTHEL Ty
A, WEE % JENDL-3RUENDF/B-VIEEF— % 94 75— & L 72



R LAV F -~ KEOKEHEOBRIE L Tw b3, el e
DFHWI~MERE {25 T L0 o %o

180cm 10
X - Present 1
Cabt 0
YT < = 10° ~v ENDE/B=VI
T \ L. BF; Monitor 5 I — JENDL-3
D S
Tantalum Cadmium bt 21 L * -
Target ~— ~| Plate 5 10 ’.‘..'--' ., —]
Linac e~ _ o] b "'""'." ' :"'L‘ futette RIS
§ 2107 & Wi b T,
Fission Chamber g e i fﬁLLI‘;LnL ]
] o ! :
Experimental P4 1.
liole ———— - Flatlorm 8 103 - 4 B
Blsmuth — | o -
Cable — } 4 ’ I F
10 0 ) 1 1 L LEy 1 1 tllllll2 1] lllll?|3 L 1t
10cm 10 10 10 10
Energy [eV]
Figure 1 Cross sectional view of Kyoto

University Lead Spectrometer, KULS.

Figure 3 Experimentally obtained cross
section of the %23"Np(n, f) reaction
compared with those in evaluated data files.

(5) Hanford Site Production Reactor Data Pertinent to Actinide Burning
(H. Toffer et al., WH Hanford)

NV 74— FOPuEBRIFERBEENEE) CiITbh7 27+ = F0R
WHF—3ilonwTliRTwa, G, ThoF— ¥ BAPERE L I 1z
BRoflzd, B PUTANRZ PUVBIIBITAMAN - F —BRADBEE R
TS5 LTHATCED Ll bhE, F—% &L Tk, NpRUAmM®E
G PUBEO 7 — 4 B 5, NpliowTid, £y — 4 v b<r) v s
AWH LT, 238PutefE% HMIC LTI X iz, & 0 BBE Tl (n,20) 56
WL SBPuER TR T AN 2 EATWE, AmicowTlid, 3
RE L TD238Pu, 242Cm. 244CmAEED 4 FED 7= 0 12 BRET & M7z,

Test Results from KE Reactor

Table 1.
: Neptunium Tests.

Target Type

Water  Graphite
Core Core
g ®*pu/ g Bp 0.125 0.112
Quality (% *®pu/total Pu) 87.7 89.4
26py in B8py 0.39, 0.51
0.52

(6) Data Uncertainty Impact in Radiotoxicity Evaluation Connected to
- EFR and IFR Systems (G. Palmiotti etal., CEA , France)



AT EHFEII BV T, EF - ORHEI S, HRILED XL
W B P ONTHITL 7, EFREITFRARY 4 2 VD2ODREL o 125
BHAFREY MBI L CZOBEEBRF L, MADOEREFIFV AT
Lz LT, 242Pu L U241 Am D IRIXETEAR B U £ 2 5 @ fiER R R IR
T BEF— ¥ OTEIPSOBREI/NEIW LRGP o7z, TOFHER,
A0%, BETMEEHRRO RESEELICAENE b L Bbhns,

(7) Nuclear Data Evaluation for JENDL Actinide ¥ile and High Energy
Data Files (T. Nakagawa etal.,JAERI, Japan)

FFTcR, FTLLIENDLO 7 2 F = F 77 A NVEBELRIAF—T 7 4
NOER%ETE. ERTTHI0, ZORRICOPCTHENMLL-R/LTH
Bo TH/F=F7 74 NITik, 105eVH 520MeVD L 4R )V ¥ — HiFAT,
208T17 5 255Fm ¥ T O8IBED Mk FRRICHEH A EHE 2 Z L i
o TWh, SOEHED 5 4 61D MBI KT LT w5, 1o 284%1E
WKoWTik, ERF— I BRRLTWwALD, REGHFIHREEL - 2ITL
TEEP TR TVE, BIFVF -7 74 ik, IEBFIC LB R
5 —vavSHiTcLELZF~ ¥ PRBMENL I LTS,

Table 1 Nuclides in JENDL Actinide File

nuclide  status nuechide  status  nuclide™ status

081 Mpp  x H0p; uopy Alp  x 248y

Mpy  x 22pn  x PRa 13 M98 13 20g; 13 Uop

24pa 13 22 13 226Ra 13 Uy i Uy 13 250c¢ 13

28pa  x 2pe 13 26p: 13 Blcy  J3 220¢ 13 B3¢ 13

Zipe 13 2 13 2 53 8406 13 Blg, i B2Eg x

218 13 20, 33 By 2535, B84 33 B[Impg

22 1BA By 3 B4 13 858 13 BSEm 13 -

2291’3 %® 2:'mPa x Blpy 3

2;:{’3 13 2?3332133 13 ggu X J3: data exist in JENDL-3, New: new evaluation for

234U x 235U 13 " 6U 13,A JENDL Actinide File has been completed, »: data are not

23.’U 13 238U 13,A 224 U B existing in JENDL~3, ENDF/B-VI nor JEF-2, A: major
U New U BA Np x actinide, B: important for the actinide burmer reactor.

B5Np  x Zop New  ZNp 33B

Z85Np New,B Np 13 Bpy 13

237py Z8py  13,B D%y 13,A

#0py  13A Alpy  BA #2py 13B

244Pu 6py Wipy x

Mam  13.B “2am  13B X2mAnm 3B
am BB Mam I3 Mamam 13

200m  x Ulen g3 22cm 13,8
23cm 3B 4cm 1B3B 0 Hcm 138
26cnm 138 Ulem 13 8cm 13
*cm 13 2B00h 33 X5pr  x

(8) Phenix Experiment Facilities for Fission Product Destruction and
Actinide Burning (J. Tommasi et al. , CEA , France)

AF#wWXE, PHENIXF* B/ -MAREUYPO BEHEE 71 75 A FUEE
iTb 7o O BEHEROBITIC DWW THRRA-BDOTH L, BizfTh
Ni-KEE LT, RN EF— S 77 ANVOEEEF v 2T 5720
DPROFILEEx, 60Co R EEER, MAVM RO TRMEL2FARZ -0 o
SUPERFACTHEER, 99TcRk 120IIHBEREY H 5, 4B OEHEHLE L T



X, B, TULL: © XFEAFFEIC & 5 B8TNp R U 241Am % St @B HRE o B
SIEER(METAPHIXEER). BAM 7 5 ¥ & v b T O2BTNpiFINEEM A+ &
PR AR 0 BBETEBRINEPUNIXER)E S E#IT o L b,

(9) Intermediate Energy Nuclear Reactions Code Intercomparison :
Applications to Transmutation of Long-Lived Reactor Wastes (M.
Blann , LLNL) '

A, MLESIC & A MAR EFBHMFPOHBLEICLELZ AR —
VarRInEiT o - FOEBHEMRKET A0 TH 5L, 25~1600MeV
DGF % H\VI90Zr F. 1208Ph ¥ — & v MU THBHED, (p, xn). (p, xp)
FICHEE 2 RO T b, HL, BT E 5EET — 7 id, 800MeVE T
KIRLOR TV B, TRV F~HRIC & 2Tk, EBRE L FHITE C2ERE
DHEPRZITON5,

(EH)



3.8 SESSION10 INSTRUMENTATION FOR SAFEGUARDS, NON-
PROLIFERATION SUPPORT OF ADVANCED FUEL
CYCLES
(=7~ Fol-doEE)

SOy ¥aYilHETLIRRIEEHINS D £ 0OASEHFLANLA S TH Y
521 #*ORNL,BNFL,JAEA % OHid 5 14 THh - 72,

(1) NUCLEAR MATERIALS CONTROL TECHNOLOGY IN THE POST-
COLD WAR WORLD: RADIATION-BASED METHODS AND
INFORMATION MANAGEMENT SYSTEMS (J.W. Tape et.al.,
LANL,USA)

WO KR OBYEOEBROYRISH L THEL ERE FARILS
A Tzo MEAFOBF, BEKIFRMIEIFEE € 50 T O RFIFO M3 LI
BL, HRASKABRYHEEOLEREE(, HWHOFHEL 1 ) HEY.
RN B ERET 2 LEVDH L, ThI CORHOERE., BRI

W TR 7=,

(22 SAFEGUARDS INSTRUMENTATION FOR CONTINUOUS,
UNATTENDES MONITORING IN PLUTONIUM FUEL FABRICATION
PLANTS (H.O. Menlove et.al.,, LANL,USA)

B EE I MOXAERRICBWTERASATWE, ZoEBIRH
BNy FU v FEEBREL VI 2 - 2B EET B, EHILE
A, COVATARABOBICEEBER FOMERIZVAELENFENT S
Rt Nz, COEBUIFEMTERL CEET A I ENTE, #h i
BRI RARLY ABOF— 92 E2 52 LB TEB, HEt. BEokhs
LU, FNBEAEREO T — T4 r—YarvilonwtiiRsb, FEHD
BT AEHERT— 5 gL, .

(3) SAFEGUARDING THE DIRECT USE OF SPENT PWR FUEL IN

CANDU REACTORS (DUPIC) (K.E.Thomas et.al.,LANL,USA)
CANDUFOFEHFEA BB+ ZE L -84, BEY A s vot TS a v

BOHES N PunIBOTREEE BRI L2 s, B0 i
F—HANEHRRIITHILEEZHET S, COF7varye LTREHAE
(repackaging option) & #4JL ¥ (thermal processing) & 2 5 h T & 72,
LANLTEREBHEED Rihh 6 0 R% o B HEE H 2 NEFEOHRE
B L T O TFHEIT-o 72,

(4) SAFEGUARDS TECHNIQUES AND TECHOLOGIES FOR LARGE-
SCALE REPROCESSING PLANTS (E.A.Hakkila et.al,, LANL,USA)

1987 #» 51992 iZ & 17 TLASCAR(Large Scale Reprocessing Plant
Safeguards) & U THISL T\ AIABAD KEEFLE TIB o (LR B FHE#
DINRBI P OGEN L BT @H T ENTHES AL, USRI DT + —
7hEHYYT AHENT, ERTOHEMEED T, HWET Ao ERE 7
B84 29 % 2D ILANLSNLA 5 AWIC#N L 72, NDANRTA,C/SIC
MLTOYH— P 2fTol, MBARX~y FLY FE, A4 7Tt 2R
B, BLUTNV =y AMOXIFEEROSERTICREL T+ 2 h o ERE:

~-32—



ZoWTEL 20
e~y Fxr v FER ‘

LANLOBEL:- 75— F7F 7 ¥ -3 FlEROo 74 v a »
Fr N —ErBlIEROAF v F v vy N HEHIATB Y, EHBR
BPORETF L BOPEZITIo /2. MVIKELTO I N T+ L=
LAV v 77 —2HVWTERMMEFORUELZITS .
0A £ T AL}

BRERCEL TRANEAFER BAZERY. "I 7Yy FYAFa %A
WIHIEE4T S, Fh, YU ARIIBWTRNRTAYAWTHT S, I
P A®/RICEL TR, Ry VHllEgE: 5oBRENEEC T . &
BRTECHEL CRRHFAEES 2oy -2 2 ) — 2 An s,
e ) b= i, MOXEFELR

Ci8z AWwWTETS,

(5) USE OF NOISE ANALYSIS METHODS IN PROCESS MONITORING OF

FUTURE FUEL CYCLES (J.U.Mihalczo,ORNL,USA) _
22CHRIR . 4 A0 ER 71 v AN OBSRELFHALClET 2 b 0

T, BFROBUAETHEOE= - L LTOICHAPEL D EELLR DL, -
EEERER Ny FROBEHO <N F T v a VEBOHES B
SESILRTULATCRET ARG EMAT A LITHV B, EEEHEE
DRI EEROBEFLEBREFLLEET A2 LIZLVTFY, EEOEE
DFZEZPEIL L Y HEELEh s rERE Y F IV uEE A CELET
BInH s -0 ItEExIh b,

(6) TOMOGRAPHIC GAMMA SCANING(TGS) TO MEASURE
INHONIGENOUS NUCLEAR MATERIAL MATRICS FROM FUTURE
FUEL CYCLES (R.J .Estep et.al., LANL,USA) .

F7AERICA2 TV AEYEOERENBE BV TR, F7 Afps
DY 7 AREWEREH—ZHHL TR WES, #08EEI1100%8 1
KdZoTLE), COMELHRTEZD, VEZIFII4 v 2 H v
TAF x> —(TGS)%®HREL 7=,

(7) EXPERIENCES IN THE APPLICATION OF ADVANCED COMPUTER
TECHNIQUES TO THE MONITORING OF NUCLEAR PROCESS
PLANT (R.H.Peebles et.al,,BNF,England)

Dy Y IavEOoOWTREELRL-

(8) EXSITING AND FUTURE NDA INSTRUMENTATION FOR IAEA
INSPECTIONS (D.E.Rundquist et.al.,JAEA Autria)

CHREFTCUEUHESINLFERENEIEL TOREOHEBIC OV T~

2o CdTeFF 27 % —, OF —F A4 AF ¥ —TE=d —, FpFa—4 ¥

VFVYAAD Y -FOERIIOWTOREEND o 72, ‘

(%)



3.9 SESSION 11A TPC SPECIAL
FEH T2 77 LEFBEARY ¥ V)

Axv varyTid, £EIC BT 5Partitioning - Transmutarion(P - T)AF 35
DEMEE RIEDRTITEL THHEORBEND o o UTICERHXOAEE R
T o

(1) European Research and Development Work on the Safety of the Nuclear
Fuel Cycle (J. van Geel et.al., ITE, Germany)

R R UCREDEBROZEELHREoMEE BIE L 7. FBINIZ BT 58
B4 2 VvoReBICEATAIME TR I A EFTELAZARICOWT, |
B3I -y OB 4 72 VOBKEREGDRRE 2 HE L -, ZE&MIC 6
LTROZEE RXLBEELTEITTWS,

eV YT T VT Y OREREERLY EORERN D))

ol D K ML

X PAEME o kA, EFHME LTHEASRE YR _
BB 7 2 5= FREORER+# L T4 5B ERBICERO
HEFHRBBORER, PTHIRIZOVTWL, 22 0REL L TWwWE, B
ETE., ChOOREBEEMOZ2TEERL TWAIZHAX v, Bkl
IR AREEN., BORN @RI ERE 2B LTwE,

(2) The "SPIN" Program at CEA - Transmufation Aspects (M. Salvatores
et.al., CEA / CEN Cadarache, France)

75 v ACEAIZ BT 5SPINFEHOMTERS iz, HELEREO
e ELHRICODVT L a— L, BLAEOMEFMSRIFIZET 5
bDOTH BN, BEFHETST VT A(IEFKRERFENL 7))y FY A5
LD L E)BERICFRIN TV B, 72 B, &R0z HBET 5
2%, BEOSHIIHTAMRLET L CED LR TW S, TKNZ B
X, HEhEXEREOEBR2RELOST L., 00 SBORMTED
Frivy MVEMERET AL, 0o BHiNP SPuR U EEGBEMA
BIUTFPREYOWHFIZOWTEEENERETH Y, I OEEEIL K
RIPOBIGZA v 2 V2 F2b D LEZTWA, '

@7y —F 4 BRI TWANUCEFICET 2 B0 R TIE R X
Y —twvvarTh), RboTCTFTRHRXODEREEND o 72, )
Transmutation of High-Level Radioactive Waste by a Charged Particle
Accelerator (H. Takahashi, BNL)

B FMERE A HRLECET A RELTo . BIIERY Bu
ZZMAFRUFPOHBALAEE, BREGCEES A EREBICHL TS
DHREFL TS, ZOHBRLBIIAER2 LRV X— 1k, EEMERT
B X VRETIEeHNTEDL, RERIBIILHBL L2E&ETTO,
VEIFINF-LEMT 72 5 —kOBBKRE AN, BB T2, MALH
T SO RIZOWTHRELTWS,

(4) A System Analysis of Potential Partitioning and Transmutation Scenarios

for Disposal of Radioactive Waste (K. Endo ef.al., TEPCO, J apan)
ZOHETIR., SH-HBRLEO THRME Y KN 2 BEYNSD 7 S 1 —



FCHEDOFEZ T o BRI O2WVWTHEEL =,

@ INLDORRITLEZ L, AMLBESMSERTRETH Y, LAY
D EFYIES00ELIAIILLIWO RIS T L 2 RLTWAE N, 0
BI350%MNYT %,

e NpE U AmDOEM L HHEMIZ, LWRELMRWFhOBEES L EHTE
Bo VAT LABEMPLEERT AL, CaD A X MY — |2 HIETE
A5bD0, MALEE L TR2I30ETTO%L. EAEIT 5,

@ Pu-238% Cm-244i2 & 2 B3, LWRELMRW MO B4 D srpla
EEEHMOMBMELY H 5, ,

eTc-99D HEMBIILWRELMRW N DOBE L WEETH 5 S(LWRL Y
SLMRD FHHBRNTH B). bF DEhHE %\,

e I-120D THAME L, EITHE2EET AR F D IZ A% v,
@I TEHLAYF I AT DOF TR, ¥+ FTRREVEICETIT S
SEE-HEAEERT E L TRESATWAE Y, BEPNLBREL LT

B, YFTVFTIOFRELZDIDOE L TREISNRTWS,

Reference [0 7] Dried Salis T
Scemario [F2%Z Filicts, Trush, Equipinent
\ .

Table.2 Scenarios for Analysis Other Misellancou{ Solids
i

Scenario Reactor P&T Pu S
Recycle Scenario- 1
Ref. 100%-LHWR No in HOX
I 1004-LWR  KA/Te in MOYX in MOX
: I, Target Fuel Scenario- 11
S0%-LWR No in MOX

504-LMR  MA/Te in Core  in Core

I, Target Fuel Scenario-111 -

80%-L¥R  Np/Am/Te in in MOX | ]
I, Target Fuel 4 :
I 0 1000 2000
20£~LMR  Cm in Core in Core Quanltities, tonfycar

0 LLW at the time of processing
[ LLVY within 500 years
non-LLWY after 500 yeurs

IFig.d4 Aunual Wasie Quantities

(5) Towards a Global Commission for Nuclear Waste Disposal (L. W. Shemilt
et.al., Canada - Germany)
BLAEDIrYaFTudas MBI S ERNLEEEY O N
BT 5K 7V a VAR EIATWAE, HLRVEEHORT > %
WDEP=F WA Ry P) LT AEERBEROL V32 VBB S A

3000



3. A00GWeR O BEFNOEELR L+ 1) F TE L Z OMFIX. BEYLD
KES RERICT 200/ 2 EhTwad, ROBVHEER L FENR
2o o MBREYNGORDOD I — NN H A 54 v EEEORED
o, W LAERPFOBBRNBEEOZESOBETREEI RS, BWE
FDIHILBLBREORBRCHTLIRFERZED LN,

(BFA)



3,10 SESSION 11B ADVANCED SOLVENT EXTRACTION /ION EXCHANGE
PROCESSES FOR WASTE PARTITIONING - II
(BEZEM B 72 & O FHEGEBIMA/ A & V387 1 & 2 I0)

Ay va T, BRI L 2B N VERED S O BES BT
LT RENH oz UTKERRLONFTERT, |

(1)  Isolation of Actinides and Separation from Rare Earth Elements by
Bidentate Neutral Organophosphorus Compounds (B. F. Myasoedov et.al.,
RAS/KIR, Russia)

BTNV b=y ATERUFHLELE, UNVD., PuV)E0mbE & L2
EHO " HERELPHEFEEY ¥ BRIEAYDO. CMPO)IZ D\ THI 7R
BEE Nz, CMPOIZ X Y EH L NIVEHD 5995%% TOHEINKRATE h
T3, ETRELLBETIN o AR EFTETEOSRIZIOWT
b X T B Y | tetraphenyl methylene diphosphine dioxide-chloroform-
NH4SCN-HC1 & #1 . 2 . 4-tris (diphenyl-phosphinylmethyl)benzene-
chloroform-HNO3ZA T = 4 b EOSEEHEE®RL T W5, :
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Figd. Separation of Am(III) (2).and the sum of REE (1). Stationary phase: 0.005 M DO on CHCl. Mobile
phase: 1 - 1M HCl - 0.5M NH/SCN; 2 - 0025M HEDPA in water. The sample contains 10 mg of REE.
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g’;&i I%Ieoparation of Am(HI) (1) and Bu(Ill) (2). S'lationaly phase: 0.035M TDPPMB in CHCl3. Mobile phase:
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(2) Development of a Partitioning Process for the Management of High-Level
Waste (M., Kubota et.al., JAERI, Japan)

5 & X DIDPARE Y W 4BES# 7 0 L R DWW THREDFH o 72,
BAERNpR U Ted BULIC £ % &> THREIT-oTHB Y., MBREICLY
95% L L DOTeH BIRSTEETH 5 L LTWD, 2ERITIINUCEFIIB VT
EEREERAVEA Y VRBEEMTAIFELDOI L TH o7, &jo HH
i3 AR O AmBERIC T 5 b D TH o 72,
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Fig. 8 Four Group Partitioning Process

(8) Jpanese Experience in Application of the TRUEX Process to High Level
Waste from Reprocessing (K. Nomura, PNC, Japan)

ARETIE, FAFEEHIZH - TP-THIR: 2 #O TwH I &, T2 F=
FEESFETS AL LT, TRUEX7O0 22 EEL., EHLVNIVEHR
RBOWIREEDTWA I LEILDWT, Fy PERABREREERZL %

HEEINA, QRARLUTD LB,
Q: BE5HAF R EEET 5 - 21k, TBPLA O (F 2 IEDAIAPID X 5 %)
BIREBELAEFHRVWO TR 20D,
A: BT, TRUEX 70t X0 ERzBUABE 9o AnFd Fyrare L
T. PUREX72 L ADF Y Y A MY —AIXfMT AT EREZ TN
Bo L7=do T, TBPUANOBEEZ A WE I L I EBOBRSEEL BA



BRLBIELLRBEDOTHETLL 2V, ZTHIZANLOHorwitz KO BHER
WWBWTHIBHEED - 72,

Q AMRBREGHEEL LTED LS 2 FEEREZ TWEOH,

A: AMREGEEEE L WERTH Y, 8BRE LTIRRICER LA L
ZHTHbBH, MEDL I A, DTPALRUEMEET. TPTZESE W { o
POTEHEPREIRLTVEN, THLOEFCOWTZEFDEERLE
FARER RS 2T, SROFHERDTWLFETH 5,

{4) Partitioning of Actinides from Acid Waste Solutions of Purex Origin Using
CMPO (M. 8. Murali et.al., BARC, India)
AHRERICMPOICHT 20 THY, BIAL LTHEBTRERE T
BHoloh, REERFEO-OOEREEI 2P o7,

(B74)



3.11 SESSION12 THERMAL REACTOR TRANSMUTATION SYSTEMS-I
FPETIFHBLEY 2 T A)

Aty vartid, BPEFFEICIZHBLRENF —<ThHo7, UTK
ELBWIXONE, FHEERT

(1) Actinide Burning on a Standard Pressurized Water Reactor
(D.Lancaster,Pennsylvania State Univ.,USA)

BEOPWRICL A7 27 F= FOBBEE R L, kv s>, 7t
= A, 4 F—T 7 F= FOMENE, ¥4 7 VEBCLEIRERDD »
myBhrh, Ty, TIPS A, 94T -T2 F=FEMAB
TEBREENRT, TOLEBEOTT, A4 VEDBOLLEOLIZBIT 5
KeffSstE a3 N7, BHEOPWRE V) & BERICEIZKIBIZAHAS SR, 7
7 F = ¥iXfE N 7-burnable absorber & LTI T L 28507z, T OFR
B, 90%DHY T v £ 10%NDTRUAD 5 HFE L. 64,000MWD/MTU® ¥4
WEZERTHENTESL, 727 F= FREMPSTEkghIREST 5, PWR
CTHLFBREFBEILT 7 F = F2 BT E L 2 EHEHI T,

(2) Fast and Perfect Transmutation of Actinide Wastes Using A-Burner

(T Iwasaki and N.Hirakawa,Tohoku Univ.,Japan)
T o F = FEEDOBBEBRLEOMENERS L, BFOFTIE T

5y 2 ABELEVOT, T/ F= FRPFBWICHETE T, BHOBHE
LLTT7 7%= FOhazard® 51E T3 L, BEOFIL L 5 HBELEL T
72884 Ohazardld, Th P o BEL VDTN IVETTH S,
#Z T, highflux DFIC X BHEHBEEL, A — 2V v VELHERT
22t X T v B Advanced Neutron Source(ANS)(Fig.2) & . # i+ K
1016n/em2.s% HIEL T 5, ANSEBEITL TT 7 F = F O BEHAF
A-Burner?#4- & 172, A-BurnerTit, FTEIEBIZBWITETFESTD
v 7 7 F = F(Np,Am %) % B#oh 7 REB O BRI ER L HBE
Bdb, BERIIL T, EFHEFOBWVT 7 F= F(Cm,CIH) A LT
TLAERFNL ZE2RBIIB VT, A7 MV OBWIRLFRERICE
WMLEBSEE, COBMERLEILLS7 7 F = FEEhazardD &K
1t % Fig.7, Fig.8 127K ¥ o A-BurneriZ & o T29%kg? 7 7 F = F 5B IC
0.5gICik 5 S NIFIFTEERHHPERTER 5,
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(3) Molten Salt Critical Reactors for the Transmutation of Transuranics and

Fission Products (J.Hughes etal., Univ of California, USA)

& Bl X JF 1T X 5transuranium isotopes (TUS ) & £ % fifission
products(FPs) O {HBAE S ERE Nz, 3, TULFP: R /- AR
B ETURUTFPRE T 5 & ko 7- BRERE CHEIBERICET 2 LS 2ot
BN BT, FFE LT BOEH M FA(moderated) & 3 3E M A 4 W
(unmoderated) D220 D ¥ 4 T OIFLII DTN -, TEIRERKR

v

TN T, KoRILEIC % o 2245, BESLZPud 5V IRTUDBER

Fiz.8. Transmutation by two stage concept (hazard index).



BERSibhhdrol, BREBRSISHNIEEERTRETH S0 THE
BEOERFERCEEBE 2 #-> LA RTFFELDIEI2PIIEVIEBEEEBEL A
5, WAEELTU, FPOESELEM, HREL KoBBRIRI N,

(4) Safety Aspects of Particle Bed Reactor Plutonium Burner System
(J.R.Powell et al.,BNL,USA) '

T =y AR L L CHTRBEMESBA I N, TR EERD
0.5mm T, FUNMIRERERL, TRICTNV P TABETR TV S,
Z DEONE % T - AR EE---RNBOETEYYE BRI 2 VD B
PEDBNTWDE, NFBREHIFREMR L ARBO B8 L #100em2/cm3 &
RE CRBEENFESZTH 20T, BHNITE(Skw/ce~10kw/ee) % EK, T &
o FTOMER, BWAY—-FTT NV oAz BETEx L, RERTFIZ
2~LAMTH L WBEHI AN CTERI WD, Z ORNTREFO BREZETER
MENDT, T—BRPRI s BEOBSTRERY O RERBEEOIFIC
R F45470 <, Bio, BERTRESRERY & RET 2 0 ¢, ¥l
TORNTHREMPIIENR TWwWA Z L WMAS Nz, WFEEHIIBLEBS T
ICED T FREZEYSIBIIASENE O T, FMEICE) RO MED
LEET B DLEIET B,

(5) Reactor Vessel Shielding with Radicactive Waste Materials as Burnable
Poisons (S.H.Finfrok,Westinghouse HanfordCompany,USA)
EEPETFREOEREL 5 RFFENSHORSHERAER., BETFF0#F
HEFLLMD, BEN Lo TRERG BRI TRl dIH S, 20
BETREG £ BET 5 720 10RO BNz PHTFRRMEICBEEHRL 5 &
¢ A¥Hanford site production reactors Ci7h N7z, Hanford T ik i FRIX
MEE L TERLYWE-Y ) F o 5,0F 7200058 TN, Finfrock
i BT IR E 12 99T, 1201 % E TS, [EJ) A Dshield & 99T¢ 12910 4L 55
% FIBFICRR L & 9 LA, 99T, 129I D shield¥ £ ETE & h, 1201
R F— v EFEREE, 9Tcld A F— IV L D 10%BERVHER®EL v,

(&T)



3.12 SESSION 15 ACCELERTOR-BASED TRANSMUTATION SYSTEMS-IT
(IN:E#F % A 7 THEME Y 2 57 4 -10) '

ALy va rid, SessionTk FAE, MEHBICES S HBUEY 25 4 H
ToRTHol, WTRELWIONEH#EETT,

(1) Induced Structural Radioactivity Inventory Analysis of the Base Case
Aqueous ATW Reactor Concept (J.A.Bezdency et.,al.,Univ.of Winsconsin-
Madison,USA)

Q277 FABMAEATCHEFED LR TWEATWY X5 A OWEG
WEZHEHE NI, WENK L, ATWY R 5 AL L o THES B EE
ﬁ%VNW%%%wﬁtﬁ%¢;ﬁtu&&éh%ﬁ%ﬁ%%%w%&w
REThHb, BLANVF-—BFILIBAR—L -V a vyEEP X K-
V—Va YHREEFORIICEI YD & — v + RHEEMS RS E 2 5 5
ENs, BEBBOBIHEELE 2 O BETHERE. ERESBEOBEEE L
TEHES A L e o LEHEIR. AF Y LRARAF VAR 775
FFPa—T, FUX7RF0 8 -7y b, =%y D% bhOBREIRE
TH5, 4DDFHETHRET 2 BEHEBOREIL, ATWE 40588 L |
10FEDWHIEM 2 2% Ti21040kgTdH 5, 344kgll EEARBETHRR
10Be, 26Al, 60Fe, 93Zr, 205Ph, 208Bi, 210mBiTH 5, L 7b> L ATW
=L o TA0FEFT28.3 F ¥ OWSEEEYEUETE 50T, +5EWY
BN AL L Tw 5B,

(2) Target and Structural Materials Activation Study for Accelerator-Based
Transmutation Installations (Yu.A Korovin,INPE,Russia)

BN VBREEBLEABTFIESR 7S Y POwAswa 2y — 4y b
LHEMITET SRS R EE L, ¥~ % v b & L TPbBi,Hg® itk
YTy bEFERI, ¥—F v POBEER1m, EE0SMT. BTFO I 3
VF —131.6GeV, BHEIX30MATH 5, WEMELTAF VLA RAF —
)% (Gr,Ni,Fe) tAi,Ti % gf%: l/ 7&:. o ﬁ'iﬂ:% ’EFigure i (E 4 b: /—'.T_\‘Fg- o ‘{\f{’ﬁi{i\ﬁ
Y =4 v P DactivitylZ A4 —F/HE | BEM TR EQET RIOFHIE 7
=7 ADactivity S —FEPREVWI LD Pot, T, v s AELLE
UA/E 2 ERT % L HBEM Dlong-term activity 2 2 % D R+ 5 2 & ¢

o ls
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(3YA Thorium/Uranium Fuel Cycle for an Advanced Accelerator
Transmutation of Nuclear Waste Concept (M.T.Trueb-enbach et cl.,Univ.of
Wisconsin,USA)

UYL BB A oV ERAWEATWY AT L 2H0IEL 2, BE
26727 F=FORFRRILRLAFNLL, 2, FHTRFL X
BR7 7 v v F OReffO N 5GH 53, BRERBAOFETFOL 2k
We o LAAPR I v, Tt RIEFMT 2 7= 0 i RE o PpiEFIR
WEBTROREaRFTH Lz, T A —F X ¥ 71 2TV, ATWY R T
LDOPMY Y LAY URBY A 2 VICBIT AT 2 F o FEFR L a0 BEMH
ERD Iz, BREE2ODOR L 52 Hik % fih 5. 1 2HFR(High Flux
Region) T, % 9 12 & LFR(Low FluxRegion)T# %, HFR £ LFR @ |
V7 5w 7 v RULWREEY 7 2 = F Oresidence time % \» 5 \» 5 48
AT IZ27F=2FPORLaDELEZFHE LA, £ L TCHEHAMIZ HFR
residence time 7545 H, LFR residence time#60H D & & IS 5 2
LG olz, TOLET 7 FZFOREF20M ¥ TaldldeTH 5,

(4) Transmutation of Long-Lived Radicactive Nueclides (H.Takashita et
al, . BNL/PNC, USA/Japan)

WyFBRESEF L TR EFFIL LA T -T2 F = F
(MA),99Tc,1291 D 7R iR JL 38, B B IR BV AR 12 & 5 99T, 1291 0 TH i A B % T 5 L
720 BIFIT BT B MA,9Tc, 12210 THISR, HIRE X 5T L 72, RPNk
BT 5 REABROLEPRECO TRREFBLZHTH Y., o THHNIE
B EHTESL, Lal, EEP, WHMICI RN FOEEICL - T
FICEFEET 52BN H L, TRERRTHL-OIFELEREREL. M
HEFHOKFREFEEL L, BFEY - LD A VX — L BFUELZDY
CRETAPEFRREVFOERICHEL 25BTY — ABROEFZEEZ H
_ize BT, MR A HBAE Y X 7 512817 5 RETHRIRE % (i
L7

(&T)



3.13 SESSION 16 FISSION OPTIONS TO DISPOSE OF WEAPONS
PLUTONIUM
BART 7 a 2 & 5 ZEIRFEPuLS)

Frvva y CRELBEAPuE BFFTRGST 5 HECODWTSHORE
W ot LTIRELRR/LOAE. T T,

(1)Swords and Plowshares : Recycling Weapons-Origin Uranium and
Plutonium in Light Water Reactors (G. A. Spofer et al., Siemens NPC)
B RAEPuR N BERBEU 2 BWREUPWRCH AT 2 540 EHEIC > v
TREILARITSH 5, REEEEBHFTHOREY v BEE0 LEW, HH
FEN. REBRALNSHE) R HREEE 7 0 & A (MOX~ Dk, KK
LU L B2HR, F4 +OREMUE)TH - 2, MEBHMEEME %
D470 L TLWRAESE E L THAT 52546, & X b o, PP

DL, MEYMEICHT A2 EZROBMKEORELS 54, MEL  FHT
EBIEPBGhoilz,

(2) Incorporation of Excess Weapons Material into the IFR Fuel Cycle (W.
H.Hannum etal., ANL)

IFREEL 4 & W ARERESMFPuUR A2 A A L FEIC 0w THRE
L7c@wXThH B, IFRTHE, MEAHFRFEPur IFRABHIRIRT 2 -0 12,
ANy F2y P /ue A0ETOYR, BFEEEYE O B R A B
TH 5%, HHEOMUSERERE) W BEEBMEAPuE ., IFRY 4 2 VK &
RBEDBZLICL o T, FABABBLASOLOREZLZ LN TE S,

(3) System 80+ Plutonium Disposition Capability (M. W. Crump et al. ,
ABB C-E)
ABB-Combusion Engineering #t @ System 80+ TM(Advanced PWR) T
D REEEBRBAEPuD BRI D T OREFTH %, System80+TMiZ BER
Hi711850MWe TE4FMIMOXPEM T E BRI L 2o T B, BELESL
HIRI6XI6 TH LM UIEEFER L LI o TV D, ¥ 72, 2414KD
BEEEHORN, 213KICHEREBATESZ LI Lo T b, MERR
HEPuD BRIEIZ . System80+TMIZBW T L UTO200EFIL L o TH+45
BALT B Z &85 d o7,

O BRI EAT & 5 REES % FIHE T — 2 RO S 5 21365
B221RIZHR LT,

@QN—FTNVEL X ELTINVE Y L(Ere03)% AV 5, Erk fH$
AL, 167Eri3 239Pu & (ZIFE L xRV ¥ — §5IC K& 7 SRI80R%
o TH Y, BIPuHFLVBRELMED & LT & 5 B HMEERE
Bl )T EBD%BVwTwa,

(4) Disposition of Weapons Plutonium Using the GE Advanced Boiling
Water Reactor (A. Reese et al., GE, San Jose)
P LITMOXRE M T ZGED 22 0 HEF(1300MWe ABWR.
600MWe SBWR) % B\ = ERMAPuO LS ITHET 23H/ITH 5, 100
b DPuE AT D300 FETHRATHEAI2THRIL TV 5,
QR A 7 BREEGEIARMBE LFPT R84 7 3 2 Fik. BuEREY



2000MWd/t)
QWEREABEA TV a v(RA31 s REO—FE, Ry 4 2 VER L2 R
b o TWwd, BEEE#HTI00MWIL)
QOPuHBEF QUM L FRET CHRES ¢ 5, BRIEEH38000MWd/t)
5 — AOTABWRDBEE. Ef12000080O MOXKEMEL < %100 b
Y DIEEREAPur SER TSI TELLLTWSE, ZOMGO-H D
B (Pur ¥ VOMOX~ O, MOXELE, WA, HAEA KO BK
MGYEUSATIE T CIREREA TS, BESE, ReMi3MEr VW
E VR ENTWS,

(5) Accelerator-Based Conversion (ABC) of Reactor and Weapon Plutonium

(R.d.Jensen etal., LANL)

MERE & RIBFIFE A S DY L EHEERPuN— S — DIRETH 5,
MEEE, ETEEL~2GeV., Bi100~200mA D B FHHEE % Fv Tw
5o RERFRIOOWMELTREL TS, —0 ik, EXBE-EHEHOK
ET, BEL L TActinide Oxide: EXAD XS5 — 2 FAWnTw3, b5 —
DR, Y5774 VEEMERW, FOMTEMERE SR S5
ZoTWwWh, ZOFTHPEFER~5X10150/cm2sHER T E ., Pulir T
2 { MAR RYBHFPOMENCHBTEA L LTV S,
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Figure 4 - Aqueous-Based ATW/ABC Target-Blanket Concept

(6) Stationary Mode of Joint Burnup of Weapon and Energetic Plutonium

(A. S. Gerasimov etal.,ITEP, Russia)
B

(7) Disposition of Weapon Plutonium by Fission (C. E. Walter et al. , LLNL)

REL 22 MEBBAPur BES €2 T00FHA4D N = — o g
VDRI DWTEML 22, FE(SNY Z— ¥ 3 v)e LTid, BiE
(1/BMOX M), FrEEKIF(1/SMOXER). FrEEKIS(EIF LMOXEM).
ALMR(J %4 7)), ALMR(7 ¥ XAl =), €V 25— BRIV RIE, £



Va5 — BRT AIFRREE)., ALMRPu-Zr#EE, 7 ¥ X2V —),
ALMRPu-ZrZkEl. V% 4 2 0). TV 295 —BRT AF(RREE). ®
Vo g —BiRTAFEREEE). BRER, N~T 4 20Ny MR INE
L RERFETH L, FMEEE L TR, EFREEME., BEEnt. &%
., FWESE. R, ERLEE, thofigTth b,
SRR, BoRFCEERBAPur L. BEREABEE L
THET i3, REEFCHoTE, B, NI ORESEY
DbEVWHETHRB LLTWSE, T/, HFHOH B, FEREKP(EF.L
MOXEEM), ALMR(7 ¥ R -A N —), Y 2T —HiRT A IP(PEREE) 5%
LB THAHLELTWVS, |
MOXABILMR: Ot H L EBREEDND,

(8) The ALMR as a Weapons Plutonium Burner - Megatons to Megawatts
(M. Thompson , GE , San Jose)
AKEIiZ, DOER S5 OHEICE V4 ABT, ALMRT 2 F=F- U %4
g Wy AT b CHREGEREPULST 2T BEOWEE, 2 X b, A&
Ta—l, JAZEIZODWTEHMLE-d D THE, BRigv T+ LT
2. WOHRILTRLAEDDERLT., (@R 734 7 BEE, bVERFEABRE
Tya v, (PulHBERN—2R L L, REOHREUTORHRPES Lz,
QALMRIZ & T OMHEZRBAPuLG > F ) F i LT, ELEFFE
Vo — Vg, BEY 4 2V RUBREYIIRHARETE 5,
@ALMRY A 7 4 Tld, ZESBHEAPu: _EL MR B THRETE 2w
o, REEBOENI-V AT LATH D,

(E#)



3.14 SESSION 18 ADVANCED FUEL CYCLES-II
(FEIREELT 4 2 v -T0)

Bty rarid, FEEREF A 2V BEF—<cThot, UWTFICELZ
DAE. FHEETRT,

(1)Safety Characteristics of Potential Waste Transmutation

Syatems(G.J.VanTuyle, BNL,USA) '
T o Fo FEETBERD% EES 5400 FENHHI N, 12013

EEANYZ FIVIRETZ OB L LT Advanced Ligid Metal Reactor (ALMR)
PN ENT, ALMRRZHNEESH WA IFTH LM, <4 F—T 2
FEFEREMT AL Lo TRIBET A — Ny 2 3B 252 L8
s h7, 220HREWT7 9 vy 2 A0OBFHEF A2 FIVIET, FlE L
TParticleBed Rea-ctor( PBR) 2SS L oo Bh M FIFCHEE T O B
B RATFT T2 FFRPEFLERRL TEROESEKBIIEDb - T
POEDTREEI LEBT 20T, 2 OPEFHFLEL 2 ) W4 K
BB\ 7 7 v 2 RIPERARE % B, PBRTREHDEE ZRITEE T
FDOMHR. BT v s ANELNEN, BABERCHBRZZICEFRY S
PUBETH B, SDEHEBMEREZAVEEARY PV YAFATHE L
TPHOENIX Concept 25 # /> & v 72, PHOENIX T3 &S L L T
1.6GeV -104mA D HFIMEEEFES, & -7y P REKERE2O CHRIC L
%) HEWOMBER 2V, IERICL 25— 7y F —HERHEENO
BFEEIZ LA To T, BHMEETT 2 EELBFOFT Y v L
BHIYZAF AIDRTRFT02ES) LEBSNL, 40 BRIESE AWV
BT Ty s RBRFHF A RS M IVIET Accelerator Transmutation of
Nuclear Waste (ATW) 258N & N7z, ATWTR AR — L~ g v pEF
ED20 THES M AKBHEDO 75 v v PITARS b, EEWICEESE S
b, ATW 4D DHEMBEEO P TR B HBEENEL LB A7,
HEVEMEL 2O 5 TEHMEERSLETH 5,

(2) U-233 Breeding in Electronuclear Installation with Plutonium Primary
Target(Y.A.Korovin,V.V.Artisyuki INPE, Russia)
ThVh=wh2sy—ry e, @B I L% 757y MEW
U722 ERSEAU-233 BE Y A 7 LA AN E NIz, T b=y ARk e
L. Pu-Fe,Pu-NpAE4EELL, PWNRIPLDO T b=y b L EEHRY
Wb=wsed—Fy bl EOBFIANL D ICHEET 5 BHEFH
PEFEZANF—OREKE LTEHES Rz, BELAPRFTTrs v iy
FAD YUY A EU-233 KBTS 25, 1.5GeVOETF21Fo 72584, B _
FUELY) 20V 25 A5 TRHLIBVMEANU-233 ML M E RS & 5555
A

(3) Comparative Analysis of Actinide Burning in Multiple Recycling FBRs
and PWRs (H. W. Weise et al., KfK , Germany)
PWRDERFEABES L B S N ANpRFAMP EFRY 4 7 O S38IE X
E7 3 AN4Y £ 7PWRTHET 5 HEAD Y A 2 oW TERL:-L O
THo, NpRUAMDEFER, EFRY 4 7 53845 T 1t BH54E.0 T3%.
PWRTIX15%% iR LTw 5, EFRY 4 7EEIF T2, PWR2E D &



SN ANp MU AMmZEERTE, EPBZ2 ) A 713, HEL ZWHAI
HARTB0RERTCE 5, PWRTIE, F.LD1/8IC L »MOXBRE # EWT &
T, ¥, NpRUAMmZ 15%KMT 5 &, PuBLEI - ENT a0, 7
YAN—IZBEehE, B ) X2k, EFRY 4 7EEF L IZIZFE AL

WIRIR T X A%, EHMG00E T T)RUTRBENHABSEL )2 Y R 1k
EFR% 4 73R L Y K& % 5,

(4) Introduction of Highly Enriched Uranium into the Nucler Cycle(B.Maralis
et al.,Beach Corp.,USA)

SEMY I v EBRBREYA 2 VICEALLBEOY S O3 X M TEE
ERd, TAYAICWEE00 by ORERASERY 7 v FET L & AR
DONTVENE, ZRE2BBREY L 7 VICEAT R EY T ViR, LY
5 VIREEET COILWAHEIEEYS52512595, LHPLE00 D
BT S VREPLBRFARETERWEFEERSE AT, F£H20~30 v D
BB S Y HEEBRET A s VICEBEASRD LRETADIRRYTH A L
Bbohb, 4%EEM7 7 v 203%%t7 7 v, RV I 7., 1.5 BiEM
YO VICREHBICH LR FEEHE LA, AbYTRIBEY S v LD
BAMEES THRI A MLEEINRS, 100 VBl 5 » %D TS
&1L 1005 ~2005 FVIT2 % L W) EENEL v,

(8) Nuclear Fuel Cycle Using Nuclear Power Facilities Based on
Subcritical Blankets Driven by the Proton Accelerator (I.V. Chuvilo et
al.,ITEP, Russia)

7—‘F i, BBFIEER & SRR EKRFZMASDLELEEY A 2LV X
FALWEDOWTHRE LD TH 5, Pulhli, 9Tc R U NplH#., 238ULE
zHEE LTw b, REFEKIFIZICANDUY 1 7(ENEHEKF)T, &
HERIACIE, MOXXEUZ LPulbfidEirah, .87 —-THLA
nNEN5b, ERBEMPICE, 9T U ThO BHBIEFE» L ZFh Tw
5, keff=097~0.98 CEHEIN D, SOV AT AT, Pu2 304/ T
100 b BRBEL . 233U % 30EMTT8 Y ERE L., 99Tc% FH900kgiHid T
EHELTWAE,

(6) Nuclear Fuel Cycle Based on “Dry” Methods for Fuel Reprocessing
and Fuel Elements Manufacture Automated Processes (0. V. Skiba et
al., RTIAR , Russia)

BRI L AR AL & HEME N A 2ty 2 BRBBLEIC X S BB 4 2
IZDoWT, £0OFREE £ (Table 1ZR)EBAMLmXTH B, Z OHMH
X, MADUHREC D LTI Ly BHTE %,

S N ALIRFEMTIZ, MAAD BB HBHETE 5,

e B BIL/ YA /% v & PREISLERITIE . B BV BB BLE L A S BT

T&E 5,
aﬁ%h/&%ﬁ@%ﬁﬁd%%ifémféxﬁ%ﬁﬁxﬁM&ﬁﬁ%
PERETH 5,

SN L BEROMAHBAN DBER % EFLET 5 -0 12, DOVITA(Dry.
Oxide. Vibropac. Integral, Transmutation of Actinides) 7 0 ¥ 5 4 %
FHERCH D, BRI A4 2L E LTH, Npld MOXIZIAS ¥ THE L L
THEAL. AmECmiz REEBHM(ZrOg. AlgO3, MgO%) & & o /v 4
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Table 1.
The testing vibropac FA in the FBRs.
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| getter
BOR-B0 production U02+li’uo2.l UO%{PUO?.I UPu02
cladding: 6. Ox0. 3mn | H \ | | \ | { !
jacket ¢ 44x1 mm lirradiation 71 TBC | 34 TRC 241 TRC
Lpin=1100 mm N\ \ N
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Leore=950 mm | ] | [ [ | ! { | .
1nvestigati?n } 1 ! { ! ; i ! Bmax=9, 6% Bmax=9,6%
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Fig. 5. The Proposal fuel cycle of Actinlde Burner Reactor




3.15 SESSION 19 PARTITION WASTE FORMS
(77 BEBEEYTRE)

Ay vartd, BEEYLASBERFEABTLEIIEAL T6oRERN
Holze UTWELRRILDOABTZRT

(1) Determination of Distribution Coefficient of a Metal Ion in the Presence of
a Chelating Agent (M. H. Baik et.al., KATST, Korea)
51— ' REOHFEET AR TONERKEDFED - HEEF NV DOHRE
fToTwad, REEIELATF -5, BEFO 7 ) —-DENGFEPLOEN
B LTHEZbh, 60ConEL{ MEFELRIEZ O DERICRIODEED R
Bo FORERR., HEFHNEZROBRNF v R F 1 ICBT L2 —
FRAEOHMROGHTICIRILDZES I,

(2) Concreat Containing a Durability Improving Agent for LLW Facilities (K.
Yanagibashi et.al., Japan)
LIWHigicEH I hTwasarz2 -3, BRARFERS L
5, #ZTC, T@oavysy—re, B LTV a -~
FEAREI I I 72— 2B a 2 ) - VEDOWTEEL 2, BED
BRET T, MABRBRL Y ) A 72— 20BAOERICL ., HAK
DEVIY ) - bEELNRL, FOHEML, TBOoa s -l
RBLZHMEEL 2 5, REEMSPBEOLHICHT A2HUEHICLENTS
D, rRRIC X A AMYEER OSBRI X ) REE/cTT 2 Hlk kb h
5b 00, HEOIEEITT A HIETICHEEIE v,

pepth of CL”
penetration {em)

10

BT 525
0 1 I ) i )
Q 100 200 300 400 500 €00

. Time (years)
Fig. 6 The life span calculated from the
clhileride ions penetration

(3) A System Approach for the Management of PCM (TRU) and Intermediate
Level Wastes at BNFL Sellafield (I. G. Fearnley, BNFL, U.K.)

BNFL SellafieldiC i&. BB TCREL LB OPUFRIE T B L RV

BYrREIRTBY, BRZOBIENT 2 L EbNh b, BNFLIZ, B



EMUTREICET E23200FERETHL, BEZIIOEEICE) Z L HE
K& Rz g BRE, ﬁﬁzf—ﬂ: Bk L BEEED, Eﬁﬂamwéﬁkhmv
Th HH)LHELTWES

(4) Vitrification of Fission Product Solution: Investigation of the Effects of
Noble Metals on the Fabrication and Properties of R7T7 Glass (M. Puyou
et.al., CEA, France)

FPREH L 77 2 BB FARAEBUOMN T2 AL ZFE0 X
T AMEOME%E, LaHagueDTTH 5 AEMLHRICEAT 2 - 0HFEL
oo TRT AT T, 15~4Wt%D 75 F ) 4 FEELRITTO REIZ.
TI3F )L FEEEEVRITIHN G ADL DL FA%EThotz, DT
ERy INVRTF =7 47K AELEEDO~3wWt %D 7 5 F
JAFEEUHNTAF YT Nh 6 dBRAL TS, HRE LT, TEHHE
PR FAT IR, LaHague®TTH 5 X EILMERICHRFEEI R TWw 5,

(5) New High-Level Waste Management Technology for the IFR

Pyroprocessing Wastes (J. P. Ackerman et.al., ANL)-
IFR#BUJ{EfﬁﬁPkﬂ*kAiné‘fﬁ-f--—I‘jrsiflilllld)t&ba) B

IEFECOBFER S 0 X%, £V T VHCL-KCLZ B L 7-ig{th e L
T, RURBL LCFPREYHFERL, TO—HEENVTVH FI T A
PICFET 5. BRME 02Xk, FURTCLEZEBHLLTY S Y |
UTRU% BT 229X, ZLT{FP:2 ML BLY 2B TEHET A =0
W, RN LRI TS, B FI VAR, 70 ARTYF A 7N
ENb, BREEIES FIY2MEATFy TOY ) - XCHES 1L,
IhDTO L RICES NS, Salt-borne FPIXI ZEREBICEL L bR b ¥4
S4 MRy FiZgEfish b, Edr 5 OH+EFPB L UEHEEFP, "V 7
J v Fliimetal matrix s 5,

Table 1. Separation Factors (SF) Relative to Uranium in
LiCI-KCI Salt at 775K

Element SF Element SF
u 1.0 Ce 49
Pu 1.88 ’ La 130
Am 2.85 Gd 150
Np 2.12 Dy 500
Cm 3.52 Y 6000

Sm, Eu, Li,
" Pr 43.1 Ba, Sr >10'®
Nd 44.0




(8) Tests of Prototype Salt Stripper System for IFR Fuel Cycle (E. L. Carls
et.al.,, ANL)

IFR% & O FE O on - site AL D 72 O REYME A 57 v 7D —
Sk, BEBEBEI DA THEHSNIBEREEDA NIy 7 ThHbE, Th
B, BICH FIVLAT - VICERTAT7 5= FERRUHLETEOKE
ItHEBDILERNY) ¥ v a v iEt, TOAT v 7OLDOBBEHE
TE5D, 7O YA TOEAN) v TP AT LN, TERATy —~IVDAr
FEr I — TRy 7 ACRBEI R, RVEY ZRBRIIBEIIT, Ry 7
B5L/min. 500CT. 79 Y RUFILEOENLEE* §FL90kgnHC]-
KClps, BREHEE»OA M) v IRy BRI,
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Fig. 7 Uranium and Rare Earth Behavior, Stripper Tests
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3.16 SESSION 20 ADVANCED SOLVENT EXTRACTION/ION EXCHANGE
PROCESSES FOR WASTE PARTITIONING
(RS T HED 72 0 O HREHEML/ 4 4 ¥ 37 0 € 2 II0)

DXy vayTREEHDER»S>0TEOEINICHL ToREI 6
Hoi,

(1) STATUS OF DEVELOPMENT OF ACTINIDE BLANKET PROCESSING
FLOWSHEETS FOR ACCELERATOR TRANSMUTATION OF

NUCLEAR WASTE (H.J. Dewey et.al., LANL, USA)
CCTREENDZ VAT AR, 779 = FEREPEKRPICELHO A 5

)=t LTH#HPEFROPE2OD IV — F I HTTEEIR L, UV EDiR
NplPuD D7z, FMO—HizAmeCmD 2o ZFHT 5, Bk
BRI L D EBEI N, B4 4 v AHEIE % v TNp, Pu, Te, Pd% HhiH 3
5o OHGEEZEAMCm L FR IV D BEFBEEOKE LT 7 F = FOMHE

% TALSPEAK-type D 72t 2 % W T4T 9,

(2) ISOLATION OF CAESIUM FROM FISSION PRODUCT SOLUTION ON
NEW COMPLEX INORGANIC EXCHANGERS (G.S. Murthy

et.al.,Andhra University, India)
ATEEHD 4 A4 3B B U, Csicah ¢ A2 BME % ko 72, 4HED

A & ¥ X4k & [E Dzirconium phosphate ammonium phospho tungstate
2)alumina ammonium molybdo phosphate 3)zirconium
molybdoantomonate 4)titaniumphosphate ammonium phospho tungstate

zRWwZ,
1.0}
#&‘ﬂxCré - .
L
oy
; A /a :
A
s
c/ey 0.5t |t / "

ol ]
iy | /
s A A J.Z/ .

—_ .- - + e mis b s p— = ol
0 20 40 60 80 100 120

Bed volumes
i+ Breakthrough curves of Caesium

Fig. 3.
.0 - AMP-A1203 (z2M HNO3) - AMP--MZO3 {Type-I}
O - IrMA (24 HNO4) ~-=® - ZrMA (Type-I}
£ - IrP-BPW (2M HHNO,) X - Zrp-apW (Type-I)
@ - Tip-APW (2M HNO,) B - TiP-APW {Type-I)

__5 5_,



(8) THE SEPARATION OF AMERICIUM FROM FISSION PRODUCT RARE
EARTHS BY MULTISTAGE FRACTIONAL EXTRACTION WITH 2-
ETHYLHEXYL PHOPHONIC ACID 2-ETHLHEXYL ESTER IN THE
ABSENCE OF COMPLEXING AGENT (R. Jiao and Y, Zhu, Tsinghua
University, China)

2-ethylhexyl phosphonic aicd 2-ethylhexyl ester (HEHEHP) % A\ TH
T, AmEGEET A I & & Lo, MBIR2EREICI ST TiTo 72, &l
HERTIEREE 2), 0L & Am %0 FLE» L BT E 2,
72y Am O EUURIZ9% LT H - 72,

(4) THE SELECTIVE EXTRACTION OF OXIDIZED MINOR ACTINIDES : A
POSSIBLE ROUTE FOR THE ACTINEX PROGRAM (J.M.Adnet el.al,,
CEA, France)

EREHEREE D 5 RILBHO TR LT ESREBYOHME %217 o
Ut PullBLTRITCIRAENZIATEB Y Np LAm DO EEKN ZMHEICREL
TOMBENRSL, ChALDT L +—T7 2 FF4 FILEIZDOWTHOET
BEEL THEET 2 FEIZOW T,

@

Rutherium | i
Electrovolalilization

OPTION 1 Cancontration OPTION 2

! Denftration I '
bt ) U, Pull
Oxidation E(\f:]mu&:’)
¥

U(VI), Np(vi), Puvi} v
CealiV) ) i
Cosextraction Oxidation
Ca{iV}, Np{v1) . @
Extraciion ¥
Ce / {UsNp+PU)  fog P
Soparation v
5 Adjusment ;
plexant
A A\ 2
Am{lIf = Am({l Am(lH) = Am(VI
OPTION 3 (Ogiga.lion( V (OJZEdaﬂon v OPTION 4
Y ¢
» Am{l Am({V1}
E:dratc\li,ln Enra(:ion

FP Solution
+Cm

figure 4 : conceptual partitioning process based on the extraction of actinides oxidized to oxidation states higher than
three.



(5) BATCHWISE DISTRIBUTION STUDIES OF ACTINIDES IN HIGH

LEVEL LIQUID WASTE BY THE TRUEX PARTITIONINGMETHOD (S.
Sato et.al.,PNC,Japan)

CMPO % fIHiFIZ v, KEFD 5 D7 7 F = F(Np, Pu, Am)® il H &,
BReiTo 7z, KU D ITHHEA(CMPOEE, TBPEE, BMEEOHRES
To7o RIT, NpOFEBEEZMBERED LRI Y B3¢, S003HT
B W THEBREI2BCORL B L10EU LS 2o TWwah = & # R
L7eo ED RSO %, EROHAWE Hvs THIHRE % 1T o 7458,
Pu,NplZ B U Tk oEfRE100, AmICBL Ti10B o i, S 512,

COFEEEIIL T, PUREX,TRUEX 2 &b e - FRE 0 L2 28RE

L7
10°
a8 Q

10° | g © 8
.g . o

1 O
g0 2 4 A
B .0
T 10
.9
a -1
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10‘2 1 3 1 ]
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Fig.3 Distribution ratio as a function of HNO3concentration

TBP :1.0M O Pu(TV){4000Bg/ml)
CMPO :02M Am(I(4000Bg/ml)

[m]
4 Np (4000Bg/ml)
X Pu(T)(4000Bg/ml)

(6) RECOVERY AND MUTUAL SEPARATION PROCESS OF FISSION-

PRODUCED NOBLE METALS(II) (T. Matsui and R. Sasaki, Nagoya
University,Japan)

BARIZ LV ERIR-EEEOAL0OEESH 2 A CERARE T
Yo BEIEETNRSELEL L TidMo-Re-Ru-Rh-Pd2 L7z, Zh b OB
Bz, BERATROEN T oL X 2 ERL L,

Table I Dissolution rate constant K ({EEE)
Alloy K {mgecm 2+h™ 1) Dissolution Investigator
composition (at %} condition,

Mo Re Ru Rh Pd Mo Re Ru Rh Pd total particle size
&0 20 20 10 10 5X10°% 9x107%* 4x10°7 3x10°% 4X10°% BX10°°  3M, 2pm This study
40 — 40 10 10 %1073 — 5x10°%  5x10°%  Sx10°¢ 3wip-? M, 2um Matsui et al.f
40 — 40 10 10 2x10°8 — Ix107% &x10°t  IX10°¢ 31073 3M, Tum Matsui et al.®b
200 30 30 10 10 1X10°%  &x10°2  5x10°% 2%10°% 1x10°2 1%10°%  3M, 2um This study
W — 60 10 10 9x10°% —_ 6%10°% 5x10°% 7x10°5 a2x1p0-¢ M, Lpm Matsui et al.®
29 — a9 —_ 12 gxi10-5 — 4x10°% — 1X10°4  3x107¢ 3M, 0.4pm Matsui et al.®
29 — 59 —_— 12 X104 —_ 4%10°4 —_ 2X10°¢  9xq1p-4 8H, O.4um Matsui et al.®
29 — 5% — 12 %1074 — 4x10"4 — 3x10°7 1x10°%  8M, O0.Tum  Matsui et al.$
33 — 3% 15 15 1X10°"  7H, block  Kleykamp®
10 — 83 13 13 5%10°% M, block Kleykamp?
32.2 — 43.3 13.1 11.4 4%10°3 ™, <20um Geckeis et al.”
27.8 — 36,7 6.3 9.2 2x10°%  7M, <20um  Geckeis et al.’

* dissolution time, 6 ~ 12 h



3.17 SESSION 24 IMPACT OF ADVANCED PARTIOTONIING ON
DISPOSAL OPTIONS
G BV A ) BE O BESEM AL IEE IR O )

@kvvayu\%ﬁ%&&ﬁ%ﬁ&@ﬁ%ﬂ%4awﬁ%ﬁéntouT
WWELRXOHNE., FHEETRT, :

(1) Fuel Cycle System for Plutonium Recycling in very High Burnup LWRS
(S.Fujine et al.,JAERI Japan)

LWRERELF 4 2 W TPUR Y F A4 7 VT 58 L Wil S i,
ZOEAIIBWTIR, PUBMEIF L L T Very High Burnup LWR(VHBR) %¢
MAEN5E, VABRF.LICHMOXrodk UO2rod 22D ¥ f 711w F
PEM S B [Figure)o ¥ 7. RFT 5LWR IZIEMOX BEH R S I
A R F R O B O Bk % 72 T 7 ® iCIntegrated Fuel Cycle Facility
(IFCF) 7" IREE Nz, BEOHBEY A 7 VL I I TRESAIBEOHK
BB 4 7 VD % Figure 412777,

MOX rod UQ2rod

Fuel rod diameter{mm) 8.72 . - 2204
Pellet diameter(mm) 7.60 19.22
Cladding thickness{mmz) 048 132
Gap thickness(pam) - 0.15 - 0.18
Number of fuel rods 300 25
Fuel rod pitch(mm) 1212 . 4843
Pu (Puf) enrichment(%) 15.0¢10.7)  (mat. U}
Pellet density(% T.D.) 85.0 ° 95.0
Initial fuel loading(kg) 449.1 365.0

Moderator-to~fuel volume ratio :
1.5 (U0O2 rod inserted)
3.0 (UO2 rod withdrawm)

24,24 unit 7 cm

Figure 1 - A Concept of Very High Burnup Fuel Assembly



Present Fuel Cycle Fuel Cycle System in the Future

U —>{UpX-Fab. —3.. LWR s U >{UOX-Fab. LWR s
e s 40X in

(55 GRd/t)
Cooling

. pond
HOX Fuel HOX Fuel

Y

VHBR s
{100 GWd/t)

I HOX-Fab. %%——{ Reprocessing

- |Integrated fuel Cycle Facility

HOX-Fab. i Reprocessing
’ with Partitioning
I%mﬂli HLWJ

option E Addition}l\; ‘|' ‘I' \I’
. | [Lw

{Depl.Ul
<« L.Tc
' Other use H
Vitrifi- H el e Sl bbbl
cation
option Vitrifi-
Partitioning- cation
Transmutation
Partitioning«
Disposal Transoutation
' Disposal

Figure 4 - Relation between Fuel Cycle System in the Future and Present Fuel Cycle

(2) Influence of Minor Actinide Transmutation on Fuel Cycle Facilities
(T.Mukaiyama et al.,JAERI Japan)

T A F— T 7 F = FMAD EBEFESEN S i, NalFHIEBHREMAR
HElF & Het 30k F IR MABE SR O ISR S iz MAESEF D X ~
7 PVIZEEL . Fy 75 ~ KCERBE T ERRHEFE S BefDiZIFFE T /A
EL % B (HRELOME), Th28ET 5720 ICPhisHE LY BREMARL
FEABAE Nz, Peff DFA % MEET A -DICRMEY I 2 MA T LW
LI s Rz, MABEIFREAL 254, BB 4 2 ViR T EHE
ELTMAIC BBy R RESEF S 5 0T, BEEERS. BREREER.
HEBREO L~V EEZLLENDY, HERLLTIAIEILR LR
b LRy,

(8) Plasma Techniques for Reprocessing Nuclear Wastes (E.R.Siciliano et
al.,Westinghouse Hanford Company,USA)
T X EFIAL CHABET ) BEEBANM L, FREREUVANVEE
77 X< ERMAL TILEWh O BEUTRIHHEL(Z LS OTTED —H
B4 AT s) Thit 79 AR MEETECLREBVWTED, L



T H5dDODTHB, T DY AF b irfPlasma Torch - las- ma
Centrifuge(PT/C) system &L FRiE N, 20D FBLETH S5 Hb, 123 AR
7= f F % 4 # T 5plasma torchdissociator T . T @ & Trf (radio
frequeney)iT & o TF 9 X< b LAREET A £ FE o TARLILEYE
BRIERCTHET 5, 912, EH6 SIS h A TELZLNTSH
B4 5 electrom-agnefic plasma centrifuge T#H %, DT AFAD A ) v
PIET DA ZAVRWI L, o THBEHOBE BIHMEE N B &
tBnwIl, BREVEER2BA D CYWHEHIHIIA F kT 573
FTEL, TEORIBETEIFEFILERIC L2 I LidnwI ., ZoK
M BRI REICETE, BENICEH WP LBETCLVWI L2 ETH
Bo PT/CY AT HZBRLYREO BREICS BAWRETH 5, RRiT L~
FERERE 2 rftorchic AR, 73 X=x Y — 2 BBEE52LILo<T
ARTRTRACEY > b4 OMETRIC TSI R, —8BE 1+ v{bsh
Bo TN TS ARLTHBIIAN, BER, BOoRERY, 7252 F
oMY A, PI/CITREHECTT VT v XENLMEFR CHRPOIFR 7 0
TRAIDIRL, THOEDS B LiR<7, Siciliano 5 3 EREHE T
PT/CEE#ER L., EBEITo Twiz,

—60—



4. Exhibition®MfIE.

American Nuclaer Society D E#£% %" Global'93 Meeting” I HE L. #it,
L. mifiE %1% L L ICExhibition % Y L 77, Exhibition®3ig Tit. &350
HIZRAZ — N3 VW&o TT — R%ﬁ%ﬁW,A%ﬁ%¢ﬁﬁafx5—
EUEBEMERS A CHHETIO 2T o 72,

BTFic, < OExhibiionDIEBIZOWTERT %0

SEOEETIE, A 4 2B ITExhibition&SIG A5 E X v, SR,
A CHEEIEEKI & B Exhibitond T N7z,

PNCHOEA ¥ —AZEIE, " OVERVIEW OF R&D PROGRAM ON NUCLIDES
PARTIONING AND TRANSMUTATION IN PNC -Preparation for the next
generation” &L, DTOHEBE OFEH 4T - 7=,

D) AAF70V 27 FO—BTHATRUEX EIC L ATRUR U< A F—

T 7 F = FORIoEEICE T 5058,

2) AR L 2 EHEEB RN T 5%,

3) FBRIZBIF BTRUDHEBABIIOVWTO T 4 —JEYF L AT T4,
4) PERR EE - 72 TRUDTE R I BE$ 2 %,
Exhibition~ D ZINFEEIZPNCO1H, Bechtel, General Atomic, COGEMA,
BNFL, SIEMENS, Nuclear Energy Service, EG&G, GE, EBSCO ({2
) FOKRFRFNA—HBEMU 705, BHHEE & L TOSIIEPNCE T
TéHY, (DOE, CEASWEMENLh o L ZIEFICBETH 70 ) —
B2 —YY VPRIKEEFEZA—HOREIWL, PNCHT— XixiF
HERETEHL 00, E4MLFMEEERLALZZ L2 LEEEMELL

DEB BV T2, BOA—H B L TRRYPEFICEETH o172

BTHEL->TW/2L B, | |
Exhibitiond XERAH A L B S /=2, 810, &34 H K Exhibition& 3
TATH N7z Walking Lunch®BEIZ 1, SHOFHB S » SRS ICE DIz,
SEHEPICRT B E LR, B OMREBICET A2 M b 0h

LEREDDDEFTCRELE ThHote FEOEMF IR, SFEFHIFL)
—F3T5PNC (=HF) #TRURU~AF—7 2 F= FICBL TiMT %
BN, WEEITLHTHAEFICBRVELERLTWS L w» ) IR iHH
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Rare Earths by Multistage Fractional Extraction with
2-Ethylhexyl Phophonic Acid 2-Ethylhexy! Ester in the
Absence of Complexing Agent / Rongzhou Jigo, Yong-
Jun Zhu (Tsinghua Univ-PRC) .......... N
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TRANSMUTATION

Thursday, September 16, 1993
Afternoon

Cochairs: W, Little, A. Kitamoto

Maximization of B/T Rate in Thermal and Fast B/T
Reactor for Disposal of HLW / Asashi Kitemoto,
Mulyanto (Tokyo Inst Technol-Japan).............
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CLIDES
N PNC

—PREPARATION FOR THE NEXT GENERATION—

7. POWER REACTOR AND NUCLEAR FUEL
2 DEVELOPMENT CORPORATION




ACTINIDE

RECYCLE OPTION

® Suppress accumulation of MA
inventory in waste

@ Additional energy gain

®Increase difficulty in Pu misuse
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TRU (MA) Inventory,
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TRY Loading in
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100
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1980
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2020
Year
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2060

Conditions of TRU material balance

calculation
lkems Conditions
Pericd 1885~2060
Long-Term Program (AEC, 1987}
& Nuclear FY2000 53GW
2 Generating FY2030 107 #
Capacity
FY2050 127 »
FY2020~ Commercial
| AR EY2030  18GW
= c it FY2040 53 4
apacity EY2050 98 &
5 wt%
@ TRU of Heavy Metal in core fuel
Loading Case-1 no loading
Case-2 FY2020~— 40% of FBRs
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| TRUEX PROCESS ]

TRUEX : TRansUranium EXiraction

Extractant : CMPO / TBP in n-dodecane (CMPO :TBP = 1:5~7)

@ developed at ANL

® applicable in the high nifric acid condition.

@good compatibility with PUREX process

@ needs complexing and redox agents to raise separation efficiencies

PNC’s Sterategies for Advanced
Reprocessing System Development

(1) Improve Purex process
@to co-extract Np with U and Pu

@ to improve DFs of the first cycle by electolytical pre-treatment
for recovering platinum elements and Tc, if possible

(2) Add process to recover minor actinides from HLLW (modified TRUEX process)
(3) Develop “completely burnable” extractant capable of selective extraction
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Actinides ;5 (HOE :E) Non-FPs

0.2M CMPO
-ﬁ@ﬂ +1M TBP
in n-dodecan

with oxalic acid
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Nitric acid concentration, M
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Extractant
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CONCLUSIONS |

1. Fundamental distribution behavior with CMPO solvent has
been clarified for major elements in HLLW.

2. A boundary to avoid third phase formation has been
experimentally established.

3. Hot runs in mixer-settlers have demonstrated good efficiency
for MA removal. _

4. Initial evaluation of solvent degradation has been conducted
as well as assessment of regeneration methods.

Major Subjects to be Studied in the Next Step |

Improvement of PUREX Process
® Chemical flowsheet study for Pu/Np co-recovery

@ Electrolytic extraction study for recovering platinum group
elements and Tc .

Improvement of TRUEX Process
@ Pu, Ru stripping by salt-free reagent
® Quantitative characterization of Tc, Np distribution behavior
© Continued study on solvent degradation and regeneration

Development of actinides/lanthanides separation process
Synthesis study of new extractants
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recovery process of
insoluble redidue and high-purification and
isoiopic separation process

dissolution
process solidified redidue first separation process purification
M I 1 ]
{ {] (] I 1 (]

Reprocessing Process

Glove Box Process

Sub-Cell

Giove Box

Recovery of Insoiuble Residue
t

Puritication of RBh, Pd

Separation of Platinum Group(Ru, Rh, Pd)

Process Flow Concept of
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Sectional appearance of
lead button in glass phase
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Burnup Reactivity (%A o /Cycle)
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Transmutation of L.L. FPs into
Stable Nuclides
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Cooling Tower

Target
(Beam Dumps)

Cooling Tower

Shielding Door
Activated Air Storage Tank

Liquid Radioactive Wastes
Storage Tank

Development of High Current Linac for Transmutation
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| Summary of PNC’s Transmutation Activities

Target Nuclides = FP(®®7Cs, °°Sr, 9T¢, etc.)

® Transmutation by Accelerator

Calculation of transmutation rate and transmutation
energy.

Development of super powered accelerator

® Transmutation- by Fission Reactor

® Measurement of Nuclear Data
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