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Processing Facility for SFR Metal Fuels in Japan



= 2010
e},

H 1A

T
2 A

1

ol

Ny

2010. 08

o] & 3

F A A}

o
o

£l

A}

—
o

_Eo
o

il

<
Nfo

—

)A

7o
B

R



T ol Mo
ﬂ%,mg 1
wro71m|ﬂML owiﬂ
n_u._L.OﬁHT;oﬁl OOX;ﬂm_vJ._l
ol | o T =
- 2 o o mm qr o T Cllc
otOLﬁ} Jl}oa 7%&&
1mam3A gﬂ_XAggogﬂ_ﬁaﬁ ML T
° .= ) Elezl o A i g o ST BB
ﬂ%qgﬂl dﬂ}aﬁaﬁl( o 5 M w9 o
™ —_ a ) %n Nro 1o :.L ~ ,_l N :.L T EE o :.L iﬁ o O
hmo o = w R ol s o| N W dr i = _ 1 %o W B o<
LN D2 T kel NE o er%&U@d% ;
%Emeo do %,o}mﬂﬂr 6e smﬁaubﬂ_ﬂﬁxﬁugov
o) B/ % HW g o_wu up ajo .ww_ 5o = o N Lnua % — o ;oT ¥R 3 T
iofﬂﬁfrZ Aﬁolaelﬁul‘bfﬁg £ 8T igAxﬁﬂﬁVﬂr.
P @ﬂ_,%;@m_ I VlulmH_JD ”R?o_ag}o@@iq@
bk 21 &du Uo,._lotwklﬂ*ﬂm_nwﬁrcﬂ_l& Jl 12_.01_,,A7Naﬁm
ol aﬂlhuﬂrﬁxﬂ ~ Yo o o= ﬂtﬂ ] of e X
o= o 3 o Lz7J 3 g loﬂi X
od }ﬂA % o a%cvlogiaﬁ A o I e =
M_fffiiiuﬁ in?_;r; .-
0 T = N __
of MM E.f HA_I oT 17% OE % Wo MM AT N_M_.L n ) Oﬁ o 4 th % W < ﬂ,ml ﬂ_/l ,W/U % 10° oﬂ#
Lt o —_ o = o 50 TR Juaaoﬂ = dl_a
ﬂ%mmﬂweeﬂzmeQiMmmﬁﬁ iF%migeiiyﬁ
X — .En ﬁEE o N e :Imﬂ r]]o ;%]:i
ﬂL]kEL_ZTo d &3 - o oo_aw_ﬂﬂoﬂﬁ
J;LoLo_u mﬂoﬂmos_ﬂ_ﬁ_vuﬂdﬁ;dﬂ &oﬂ.Ujl A.E]_LE
SR QRN C ﬂ]P,% 3 IO 2 drR\ﬂr.lﬁﬁ.uaL.
o) 7Lp7omﬂ x,ALegi7aﬂ«1ﬂ1r é_E_mxT ~ XV X
og@o,ﬂgu 2 %ﬂo%ms T z%ﬂmﬂg
o 1§mﬂ%,om_1laﬂé,@ %iafmﬂa%bﬂnwgu
e tjl.Oaﬁlzﬁuﬂzﬁ%oﬂoEé mrz_wr zmoi7ﬂuh.%
o T = o,}_/uT]Hf T < R R w
@%Vﬂwrooxi o;%}%Jo_e l ma,x_é%eﬁd
_uﬁ}di% T = ii,_?ﬁ}aﬁ g = 13%5
mfvﬂ}}wﬂLoﬂ %daﬁ%ﬂh iﬁiﬁiqvﬂﬂiﬂWm )
goVurmﬁmMﬂELnﬂﬁiﬂmam%ﬁwm ‘ﬂﬁofo_szTM%ﬂPmﬂﬂmo
Ll“a L Jo ,M o] nk LIﬂuuﬂ.z ™ ) X o T o T (-
Aq%g%anMEamy1XT@ ﬂaamam@maa
= = < a2 5 N @ S HEEL SIS EZEL s
L_I‘IJV ﬂr,._lu_l . ‘ﬁ 5H;l r7vﬁ ;oL]
EO] XX_lLI,_Q; 1rum00Aﬂ.7H] S -8 - G
2dﬂ 5 ﬂ.z@}ﬂx mwﬂmﬂio_am b T
g_aof.}z}1 e ao_igxgoa
XLJLQOL %o ™ oOY S s
Aoagi,o+1zfd|£u2wbwﬂ€7%ﬂr§ﬂu
s@ﬂagxu dNﬁﬂam1§m
siﬂwo ,mﬂﬁﬂﬂp&ﬂﬂ
o mmX N J,ﬂﬂpu
_#OTE@EEw}ﬂQ
N‘uAi‘._,.m_.,._J_wl_L‘,.u_lwo X
7 " 3
;OL



Summary

The secure management of spent fuels is of great importance as
standpoints of  ensuring stable operation on nuclear power plants and
managing future energy resources efficiently. As of the end of 2009, some
700 t of spent fuels was produced as an annual basis in Korea. The total
amount of spent fuels from 20 units of nuclear power plants reached around
10,761 t and stored in the corresponding sites. It is expected that the amount
will rise to about 30,000 t by 2030 when the current trend will be
maintained.

The sustainable utilization of nuclear energy requires reuse of the spent
fuels. Pyroprocessing is known as a technology appropriate to resolve the
spent fuel management issue while possessing non-proliferation aspect by
converting the spent fuels into a metal form in a high temperature molten salt
phase and, as a consequence, reducing the volume, heat load, and
radioactivity to increase economics on disposal and/or to be applicable into a
SFR nuclear fuel cycle. Korea Atomic Energy Research Institute (KAERI) has
developed the pyroprocessing with increased economics, security, and
non-proliferation from 1997 as a long-term nuclear project. The nuclear energy
committee announced 'Plans for Long-term Future Nuclear Energy System
at the 255th meeting in December of 2008 and advanced R&D activities to
realize "Development of Eco-friendly Fast Reactor Recycling Nuclear Fuel
Cycle .

Japan completed Phase II on "Feasibility Study on Commercialized Fast
Reactor Cycle Systems" in 2005 and started FaCT(Fast Reactor Cycle
Technology) from 2006 as a following project. The study of Phase II
suggested an advanced aqueous reprocessing based on NEXT(New Extraction
systems for TRU recovery) process as a primary option and a metal fuel
cycle technology based on a pyroprocessing as a secondary option. According
to the study, fast reactor fuel cycles including the pyroprocessing for spent
fuels were accepted as important national technologies. Conceptual design and
experimental demonstrations of core technologies are scheduled in Phase III
until 2010. The essential contents of the result from Phase II was selectively
introduced in this report to be wused as a reference for a preliminary
conceptual design of a similar facility to be built in the future.
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tHM 3 113 kgl Zro] xg=o] 9l7] wtol] AZF 45 t/yr(=dd
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0.9 t/yr)e] Zro] A2l ¥t}. Phase I of A
Fadne zre Y ANAATANA H5HGL 1A

RAA T Phasell ol &= < ANLE] Alg dolg 55 183dte] A}
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Hull 74, 94 Cde=9 ZdAF, ASdeolE 538 59 245
ol A '5‘]'04, e Yol == U, Pu, Am, Cm< 47}A & o2 FPE of
Aol EbY 97) 220w by 97k

® U7tz 55 (AL) : Rb, Cs

® U7lg] E=5(ALE) : Sr, Ba

® 3571 (RE1) : Y, Eu, Sm

® 3 E7F2 (RE2) : Ce, Pr, Nd, Pm
® 3 E/{3 (RE3) : La, Gd

® 7<% (NM) : Mo, Tc, Ru, Rh, Pd, Ag, Cd, Sn

]
ok

271 (HL) : I, Br

(]
i)

A (KG) : Se, Sh, Te

7}~ (RG) : °H, Kr, Xe

®
ot

A% dded 3 Na 25 FFeAodA 2Ast= 37t~ 23]
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L s o s

1719 2,380 kgl Al g3} 1,400 kgl CAdE HAF sz, 471¢]
G5 oA EZ A 36 kgHM/de] AHEFAAEE Fste] 379 2
A= 149 A2 Cde=Fez oF 32 kgHM/d (2F 10.6 kgHM/3] « A
FIx38Fx13)/d)e] UAEEF, oF 6 kgHM/de] U-TRU A &E (¢ 29
kgHM/3] » ASx115x%23]/d)& Aol 3gtch ek o] Ao w2
dalz Asld &9 otElvol=9 AMER (254 kgHM/7])e] #AhdFo=
U(UCl) 2 kgHM/dE AaiZo] ®F3c)

F=gfol o A FAz Y thFEQl U995 %)= UCh7F Hof
Pu (999 %) UCL¥ nlgkikg-s)

© o= PuClyt PuCly 59 st8tdel= &9t =8 F&9 Zre
daldoz gty A, AFS FPE A9 dedoz ga¥A il
F-(10 %)% hullell ZHFab™, dIF-2(90 %)l A3l shi-o Cddel =
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=
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ol A ZItt (Cd% ol&E : U 99.996 %, Pu 99.89 %, MA 99.65799.79
ol FEF dR % 3Pxo] Cdyor ogsit) (I EF2 20 %,
QETTS 50 %)

(2) AleetelE Z2H

, & 3, : SOl ER F
ANA AARHEFRT; L7hE] B, L7 EFS, JEF 1 95R8 %,
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AEo] ola g2 ® 310l yERd uiel Zrh U9 oF 95 %&
U-Zr 43, &F 5 %% U-TURZr o= odgt} 3 TRUE= A
100 %7} U-TRU-Zr Yo = o]d gttt FPo &2 Q13 FE 13
o mEHAAVIE HAG FP W AFEFE hull #FE 5o
skl TRU # 7] &3} g, rA °F 70 %+ U-Zr ¥3* %+ U-TRU-Zr
Jxo olgdr} Nat: ¥ LFESHAERE o7}

>%

2 &3

>4

b viaslel 4% AL FAARA 2
2 AT HFY FPYS A oF 234 kg/dolt). Zre] 10 %+ hullo] =&

v, =22 A

S AYFA], AsAzTHY AASAHIGA A Bt EZA(FA
T 0 HM 4HsbE)E HM 93tE JHZE, Asigddz= o538 g st
ZrCly ¥ 3% Zrs o] &3t o} o ﬂ%% 2ol wel HM(ole) 212 UL
2 g3)s AstEddA dstE= Wasit

4UOy + Zr + 37rCly in LiCI-KCl — 4ZrO, + 4UCl3 in LiClI-KCl at
500 °C

2 HEAAE A2 2 AEAFY 7 A A F AFTEY oF
3 wt%e] E2x7F HAstE Ao® JASIGT. oA RE EEA A

Ato & ok 7 kg/d7F Ht
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T 31 FEAARAA FP dne] AF - A4RE - A7)2Re) oAE
A= S = H 7] &
g = 2| - - AEF= =
A2 | HEAFE | TRUAE | d71%E | Sldd= 55 TRUA 7] &
aLB}HA)
H 0.00E+ 00| 0.00E+00| 1.00E-01| 9.00E-01 0.00E-00| 0.00E+ 00
C 0.00E+ 00| 0.00E+00] 1.00E+00| 1.00E-09 0.00E-00| 0.00E+ 00
ALM Rb | 0.00E+00| 0.00E+00| 1.00E-13| 1.00E-09 1.00E+ 00| 0.00E+ 00
Cs | 0.00E+ 00| 0.00E+00| 1.00E-13| 1.00E-09 1.00E+ 00| 0.00E+00
ALE Sr | 0.00E+00| 0.00E+00[ 1.00E-13] 1.00E-09 1.00E+ 00| 0.00E+00
Ba | 0.00E+00| 0.00E+00| 1.00E-13] 1.00E-09 1.00E+ 00| 0.00E+00
Y 0.00E+ 00| 0.00E+00| 1.00E-13| 1.00E-09 1.00E+ 00| 0.00E+00
La 0.00E+ 00| 3.75E-02] 1.00E-13| 1.00E-09 9.63E-01] 0.00E+ 00
Ce | 0.00E+00| 1.37E-01| 1.00E-13]| 1.00E-09 8.63E-01] 0.00E+ 00
Pr 0.00E+ 00| 1.37E-01| 1.00E-13| 1.00E-09 8.63E-01] 0.00E+ 00
Nd | 0.00E+00| 1.37E-01| 1.00E-13| 1.00E-09 8.63E-01] 0.00E+ 00
Pm | 0.00E+00| 1.37E-01| 1.00E-13| 1.00E-09 8.63E-01] 0.00E+ 00
RE | Sm | 0.00E+00| 0.00E+00| 1.00E-13| 1.00E-09 1.00E+ 00| 0.00E+00
Eu | 0.00E+00| 0.00E+00| 1.00E-13| 1.00E-09 1.00E+ 00| 0.00E+00
Gd | 0.00E+00| 3.75E-02| 1.00E-13] 1.00E-09 9.63E-01] 0.00E+ 00
Tbh | 0.00E+00| 0.00E+00| 1.00E-13| 1.00E-09 1.00E+ 00| 0.00E+00
Dy | 0.00E+00| 0.00E+00| 1.00E-13| 1.00E-09 1.00E+ 00| 0.00E+00
Ho | 0.00E+00| 0.00E+00| 1.00E-13| 1.00E-09 1.00E+ 00| 0.00E+00
Er 0.00E+ 00| 0.00E+00] 1.00E-13| 1.00E-09 1.00E+ 00| 0.00E+00
Zr 7.19E-01] 1.32E-01] 1.00E-13]| 1.00E-09 2.68E-02] 0.00E+ 00
Mo | 0.00E+ 00| 0.00E+00| 1.00E-13| 1.00E-09 9.00E-01] 1.22E-01
Tc | 0.00E+00] 0.00E+00| 1.00E-13| 1.00E-09 9.00E-01] 1.00E-01
Ru | 0.00E+00| 0.00E+00| 1.00E-13]| 1.00E-09 9.00E-01] 1.00E-01
Rh | 0.00E+00| 0.00E+00| 1.00E-13| 1.00E-09 9.00E-01| 1.00E-01
NM | Pd | 0.00E+00| 0.00E+00| 1.00E-13| 1.00E-09 9.00E-01] 1.00E-01
Ag | 0.00E+00| 0.00E+00| 1.00E-13| 1.00E-09 9.00E-01| 1.00E-01
Cd | 0.00E+00| 0.00E+00| 1.00E-13] 1.00E-09 9.00E-01] 1.00E-01
In 0.00E+ 00| 0.00E+00| 1.00E-13| 1.00E-09 9.00E-01| 1.00E-01
Ge | 0.00E+00| 0.00E+00| 1.00E-13] 1.00E-09 9.00E-01] 1.00E-01
Sn | 0.00E+00| 0.00E+00] 1.00E-13| 1.00E-09 9.00E-01] 1.00E-01
As | 0.00E+ 00| 0.00E+00| 1.00E-13| 1.00E-09 1.00E+ 00| 0.00E+00
ce Sb 0.00E+ 00| 0.00E+00]| 1.00E-13| 1.00E-09 1.00E+ 00| 0.00E+00
Se 0.00E+ 00| 0.00E+00] 1.00E-13| 1.00E-09 1.00E+ 00| 0.00E+00
Te | 0.00E+00| 0.00E+00| 1.00E-13| 1.00E-09 1.00E+ 00| 0.00E+00
HG Br 0.00E+ 00| 0.00E+00] 1.00E-13| 1.00E-09 1.00E+ 00| 0.00E+00
[ 0.00E+ 00| 0.00E+00] 1.00E-02| 0.00E-00 9.90E-01] 0.00E+ 00
NG Kr | 0.00E+00| 0.00E+00| 1.00E+ 00| 0.00E-00 0.00E+ 00| 0.00E+ 00
Xe | 0.00E+00| 0.00E+00| 1.00E+00| 0.00E-00 0.00E+ 00| 0.00E+ 00
U 9.46E-01] 4.92E-02| 1.00E-13] 1.00E-09 4.12E-07| 4.69E-03
AN Np | 0.00E+00| 9.99E-01| 1.00E-13| 1.00E-09 2.87E-04| 1.00E-03
Pu | 0.00E+00| 9.98E-01] 1.00E-13| 1.00E-09 5.48E-04| 9.99E-04
Am | 0.00E+00| 9.97E-01| 1.00E-13| 1.00E-09 2.37E-03| 9.98E-04

) ALM @ &7t a4
270, NG : 3|7},

otE Lol =
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AL, Cd 57 ¥

&l oHXWZA A gl steiolE Cd E(CdHE : 1,400 kg)o] A A 5]
Az E3E= NM % Zro] FH 5o 7]
] 2 FHste AgE AAgt FAdezE A

s 259 7 F Cd 2 80 %2 wil Cd &7 AYAAZ o]
TH AAAAE TF AYUE NM 2 Zre zfﬂfﬂﬂ dAg Cd

w
_Nn_',
Ak
Y
o
B
N
ules
X
o

AeAES LAl AYGAR 3= U-Zr 93234 Cd == A ¢
FAR B U-TRUZr 9309 27k4 770 ohvh A4 A @Al Z ol
) F&dda 91 FAtE Zre Asd Ce, Pr,
Nd, Pm, La, Gd 59| 3| EF=, o]&9 B+ AGAFE 8ol =4
T?ﬂﬁﬂﬂ?éﬂow Q7% AAAAF] A YA, Ust TRUS 3
, FP EQ8(F&adas FAskE Zr A9 % 320 vehd vhe}

o

Az EFAS W =AAds Y29 FP £ A= 0.3 wt%7F 3
o A AAL 12 wt% ©]5+E w3}

4. |71 &

7t BARE

1A R AA AEHE B WEHE T8 FPY AP zE e 1H
35 @ 19 360 veERd wiel o o] yERd viel o] A F
4, AR Ty ol Lx7tAE Ar 7h2o vl 3aAd 9 F 3
WA FPE ¥§sta glom @9 =(1), Al#(Cs), EFECH)S A7 3
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aimiol o) g AAAYAEH U, TRU 3]

(38 tHM/yr A 2& & 7<)

A2 A 2] A F AESHFP =4%)
HM : 55 t/yr
U : 16 t/yr
Pu : 3.8 t/yr
_ S
U-TRU-Zr %5 MA : 0.1 t/yr (2.0 wt%)
FP= : 0.1 t/yr
Zr 05 t/yr
HM : 30.7 t/yr
U-Zr A& U : 30.7 t/yr
7r 2.7 t/yr
U, TRU 3]+&
Usksx 99.5%
TRU 99.9%
TRU 3|4&
Np 99.7%
Pu 99.9%
Am 99.7%
Cm 99.7%
MEQ Zre Mgt FP =¢i 8

=5 A2 (U-Zr, U-TRU-Zr9
Hold =8 E2=2 HItet UCKE 13T

F&'
Jor
nle
o
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[o] o 50 % Na 2= AAZHANN Nadh FAlol A7 A%
B watale] fegRel wAAZGD Bk tviA 50 %9 &
sgaze Asdor ofsol waeld TRAN Ageols B
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2
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I 33 o595 AAAYAAEGES tHM/yr) ¥ 57k Al A 2 Aol A o7

Ex Al WEHE Fo AF PATS uw

FEAE A4 AA 7k AHGAA
e (38 tHM/yr) (800 tHM/yr)
g ]ﬂ,(g %‘t(?‘) PIE %]:(2) FIE %k(l,‘z) H] *
(Ba/GWd) (Bq/GWd) (Ba/GWd)
- 13 1.2x10" 2.7x10"
Kr 1210 (712 (7))
14 o3) 1.2x10° 4.2x10°
¢ 1210 (718 %) WD) oo 4
1.3x10"? 1.5x10" b yzte A
(h7]'3%) (W713%)  |EFAdR
*H 1.5x10" Zo WEZ
1.2x10* 1.5%10" N
G FAFFE)  |o gz
8.9x10°
1297 1.3x10° 1.1><104<i3) (A 7] HJ?)
(H71%=) 3.5x10
(=)
1) Ml SAlIKa|AlMe grE2 XtRE T27t4 MH2IAM AILXE MM HEMR
3ol ZH g
2) 25U E AAXE AlM 2 EIln KA AIMO| lfstE ARSI RS HE 4
E= 942 GWdt & 45 GWA/t2 2 Ba/GWd tHel el ols=gt di=sto 2 S5t
3 2&0iB0| Zotss 222 A4S 50 ppm 2 JFE I AESIACH
4) 2EIIA He|Mulof E2|E MAZX (DF=1008 Mx|5t0], Al23 iR E|E <
90 %S Y WEsHE 2o JIMEI0 f7|UES °F 10 %M AUSCHER|ES BT
= 2mtA He|Mu|2 7ol 100 % Ol 5Hx|aH @EJtA Xa|Mu|o| Ez|EM AT
20l 90 % MAHECH EE|SMARXIM 355 90 H(SEM)S HAX 2| MH|S

A stz YEECh.
5 ArEFdAR EoEE 2252 9 % ASHE LA Z o/ Fot LIHX 1 %
= IVtAA A" o R o|#StX[gE ETIA HMe|MdH|el 2225 HAHEX (DF=100)2

HE2-&20l MAHEct,

™

_30_



¥ 34 #5495 gAlolF ZHES Fo HU|EH
O~

AZETRE | Fa EZRAS A8 SR 7] A 2

#HE= Na 1.2

FUHE A&l E 6.9 189 m/yr
EEDERE ﬁioﬂfa}"li 215 e

@5;:;1§q HEe og) 9.5 (150 L/71v) 2=H)

7 37.9

Cd %7 4.0

A Ed9d 12.8

NM #H7] & 10

=g )= 20 6.8 m’/yr
TRUH 7| & 3 Zr 09 ” E%%/yr

oA E ZaEAs wrh (200 L/=8 %)

ANEA G EA (A A 2) 221
hull 3.3
| 46.1
21.4 m’/yr
| AgA A 555
ARyH 7 &= 107 =5 /yr
7 55.5 (200 L/=H %)
O NM #H7 & FPEI & wdZo] AXn nFE9#H 7= 4
gttt AzE A5 o2 TRU #H71E 53 &3 gAsitta
7}43ste] TRU #1715 = 7}t
@ 7} A8 AUzH, =8B 20F 5 e 2o
Ak Zey 2 hull (SUSADS HWEE 79 g/em’, 43 A
g2 EES 122 7MHsd
- © NM #7189 W 10 g/em’ o2 7H S

ERads)Ee) YEE 5 g/m’o R HH S
AeBE wshA LEt 2 g/em’ow 7o

® £3AYE ZRAZ 2 2 AEHE EhE 240
@ F a7AE AuEfed Eqat

@ P4 4o Moo TRU A7 2 AREGeo] ¢ deh

® ©F vae PaelE Agse Ae neshel 9ol Ly
A eksket.
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LFEHH7IE A 252 a9 379 YEoh 1R FEEHE
2 E e:]

E, #7188 A (A & kol 29

r
™

A5 A Z)7F vk AlSTolE Zdd F
i w3 ASEe]E9] ATF ARSEE oF 39 t/yr2E Liwdlk Al &etolE
o o]t Whg W EFF ukgow HdolAH AA 753 FPEL oF
#H 7] A3 A=etelEL AvelolE a3kA g
o w FALER HAstE d3ES A7) Sl oF 215 tiyre A
Z Al&gelEVt F712 dasit, 4ksbA el o #HNa 2= ¢F 1.2 t/yrd
AFEAY B2 9 80 t/yr 52 YER 3 FyETS o 95 thyrEs F
7vste]l FPAE 43 wt%, s oF 25 wtnE gfiste ATdE 1L
A (FEAE LvtgtolE)E AR AvgolEr R0 eI
vy 25 7HAW, FPE Xl dsds dE dAstele 245
bR AFEE nshAe] wAEe 379 t/yrolH, &% 150 Lo Y
ol AAsct Ad¥FE nstA9 drs= 2 kg/L AEold 1Az A3

= oTHE nsAe AUsE FE 127700t

(2) TRU #H7 &

TRU #H7]&9 Ag 552 29 389 vttt TRU #7282 F&

T ZRAs f71ES A dxzA A Cdes =Y, Aw &
dd, Cd 7 A= T NM HA7|E, =22 Ag Fo =22 77
(ZrO; %), =AY ZAE AT SFHEE ZEA L =7k} A&
g =7ty (A8AX), hulle] 3tk Cd T/ AHE 9 NM2 i1E9
A A7 Eoll AEetiar A s RE FPo| REzH|7F wlawA Fe
(IOGRu D7) 3719)S g ste], o7IA e BAbs Y] 74 & tE A7
Astel TRU #A7== HAFste oz 7Hdeiitt. A%
S AA Cdes =7 40 tyr, A Zdd 128 t/yr, NMAZE 1.1
t/yr, =22~ #H71% 20 t/yr, 35 Zr 09 t/yr, SSAEE ZT2AA L
AMEAE =7k 221 t/yr, hull 3.3 t/yr2 A 46.1 t/yrolth.
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=2 A A HI =T

FPZ & H Z2l0|E : 5.6y
(LH =)
:FP

*Lim#HECHIE: 3.9y

D1y -

(e
CAIBFEC 8.0ty
- HNakc- 1.2ty |

AZHIZHIE
21.5t/

R L e—

DEAWIIE

150L | L| ~H
1276 /y
(37.91/v)

aUL: 2a/cm3
FP=x: Awt%
HExn: B

§

1

i

1

1

I = 55

i NzB= A5H
g

g

1

~ ZFMAHZIE - o X 2|ub = 7| H|
f
| Pakdes LR . =x|2] AHmE
Saenipi Moo |
(55.51/y) UEE1/I =3 \ 28y ANS
Iy A E D]
Hull | 200l EmiE
(3. 10TESy
NmE
A=Ay = \
(12.8t/v) \‘ TRU AZI=
2oz - AlmE 3R
MHCdS=STIHI - == 200L =HE
(4. 01/9) o MSfy
! | o
Ezadrs \ |
(2.0t} b Ame /
=x
NI /
(oyy A
ll'L Ea [ L E
(avy [ :
(22m)
2328 :
T A T e -
(19.8/v) H
o= - BT
L A= M ETIL
(2. 8t/v)

19 38 1ByH 7 E

=i}

=

TRU #7]&9] Ag 553 A= SAF
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Hullzt A Fede =522 5, =gl A9 AWME a135kstal of
A Cd &F =7, NMA7Z &, =22 H7| 8, 35 235 =95
A AHME n8d AMSEF S5AEE ZEAL ErhY B AMEAL Y
=7k B graphiteo] 22 23] Fol &7 Agste] pEIH a7
T Ae AWME 1318 AWE A=tk TRU WAME #H7|E9 Azt
.

AR, ANLoA+= NM #H7[WHe= Cd 57 ¢ NM #H7|= hull
el 3t Zre S a9 S aLshAl(SS-15%Zr-4%FP)E 7N
a2 vk olAe A& Idgstel NM #H7= LEfH7|EE S
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il
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A
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I 35 F8717]9 Al (EEAR a5l AgAlA, 38 tHM/yr)-1/2

&Rl 98717 SRR Zeap
NEFAAR | AgTAaR Ague | 0IHA AT
A | 3z e s T !
EFA4dA5 28 %A
AbEF AR A H .
ge (uopdn gle) | 20REA AL (oF 20 1
AT | A 8)A ) 2h/H & 1
A - AAE =
) A7 (=2olu] 0.8 FA + 1
= (gtolofAA A de) | EFA 0.2589A)/d
NaZ = A A %A 208k = A/d 1
AF T = A BIA &
Az 14 ACd e -
(A7) 7+ E ) LA 110 keU/d
AACdS = : 2.9x2 kgHM/d
. A=A 2 A
Cde= A=A -
PRE P Aj)) 10%=7F4/d (29 kgHM/d) 1
CdsH A o
(7] bl A)) Cd= % : 1,120 kg/d 1
TRUZAF=7] 18.7hr/m %], 3¢t 1
FA AR | QSR £ 140 L 1
Al Zeto]l EX Y Thr/wl =] x58) 2] /d 1
EE A% _
@Hlm ERagshx &% 200 L 1
HEPA 2 ¥ % 200 Nm’/h 4
o mrh~xq | Cs/Ru A % 200 Nm’/h 2
v E 75 A4 AR 5% 200 Nm’/h 1
Lo=FAY % 200 Nm’/h 2
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A2 A1, 38 tHM/yr)-

2/2

] TF8717] A2l € T
AT FEILsHE A 17 =8/ 1
o1 %45 IS ok 1]
PpS1a
Al E 318} ) AME FALS) oF 1=3/9 | 2
A7 AT - | 2T = HA el s¥ °F 500 keg/¥ 1
Ae A EERERS
&gE GAE oF 50 kg/h, 55 <k 180] 1
kg/h
AU 28 AHa N
@ a7 g | 1601 TH
o Aqg jﬁ# 100=E/hull ¢ 100=
g, EcEAAY F4349E 4 (U, Pu, 54
A, AARSFE7], dF A, MA %)
SWEPLIY 7], A#ZFEA 7] K-edge+| -+ HM 4 (U, Pu)
- FAXAEA7), a2HE| - FP BY (8%, yIF, B¢
Auly, y2IHERHE =)
5 Addeg] & (U, Pu, 594
HEPAZ B 2 ok 200 Nm’/h 4
Ar A 1 ok
W7 - A5 Ar 7} »§§71 » ok 1,300 kW 2
) Ar 7F= AR (A A2
AA, FEAA, HA2A| FEAA 1
A) A2 A A
W o | SATE AT AL | o 1.5x10° keal/h 2
2 1) T P ok 1.35x10° kcal/h (°F 450
o T © %071 T A USRt) 2
A A A Ask5 100t/5t/2t 6
S5 ycadl | AAstE 5t 28
P PMaAH A | AASS 100 kg 6
B & o] B ey =
Rrdd SolxE A A st 5t/2t/1t 7
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fA] 802 7o
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Aol A7 A FBR =9

Zp22A AbaE ARESHY] wiel Ar 7bs 2

dol vk w71 A4

-
[

A7 7}

7]

i~

(th &

]

e
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o
%0
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qr
_El

ol

_
i)

Fis

A= oF 30 mm=

X
XO

(2})) Na 2= A A

. ANL

ERL!

5= Na 229 AAE

dol| £3

&

A= 600 °C, 10° Torr 2702

HEE 99 % AAT F

A =

ol
=

]

Ay

A& Na

=
=

(M Z£AH)

g/
o

qr

A3 g

S E=

o
T

215 W Nazl A&

AthaL
r}

Eal

HyEHo=Z NaAlAES oF 90%(AH8 =

T
T

HEA

ey B

<

ar

st= A g

=S

bt

S

1 500 °C, 0.2 Torr, 6A1ZF A )= 7F4

o

4

e A

A%

(3)

= Tddd
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&t7] 9814 NaCl &%
Ak kel U-TRU-Zr 43l U, Zr & #7ste] Pu =
T A5 FP %% 03 wt% olatz a7Hn, oA AFe
A7) 7] fEA Al EzE ule] HaAde ARe] wEste] A4 g
T FP 55 #gstd Al FP ¥58 74 wt%°]sh, NaCl §=&

2 gtk 1¥]al FP &9 5@ dalgddsAe BAs

il

10 mol% ©]3t= Age "art gt} o] 3t

-z
o

A2 FA = ANL-FCFol Al 2 %o
dol 7diH e dEAom AAsdn. &A= Al e=A 23
717v 1712, Cd =A 327 5714 1712 ZH47b 7 st oA
Az 4 Cd F5A48EAY] ¥ es 2% 3113 19 3129
UERA T Al -2 A A7) 8 mx5 mx3 mH A Zolw, Cd
Ay Fxe A7]E= 9 mx6 mx3 mH BEo|th, F9 AE=2E 11 4
S 7FAE= YN 2EHdE 2 e g5 AsE AFS S

posd
rlr
tott
M
1>
o)
=
2l
)
olr

N
o AR
e o

> do N do
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=ST7FE?

mrHE?

e ST

a9 311 aAlEFAGA G =



58717

HrrEz|

aFZIN?

AT AHYAANE STH/ L AL
Torre] Ar7| ol 9s] o =
TFole FERE HY Ay THR/YX ATERe 29AR 224 Ao)

AN
Sl 1,000 °Cel *ALER uASFHEZY FHAE 7 AAS,
1,400 °Co] A2 Ex uASIHE=S &8 Aste] U-Zr I3t& A
vk dagdzo  olFHE U AEE(F 10 kgol U FAGZAA

oF 2 kgol AalFF-2 7F4)2 15 Jl/dol™, A& =A
7ZFd 1 JRell 2 719 U A= % R
A 7F oF 9 A7, FLA g7 oF 15 Ao R AR uASFA T =

o F% CdE ZF AAse] 9% AYRE 1150 °Co £ALER §
7 &

A ste] U-TRU-Zr XS A=
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b A @zl o]FHE U-TRUANEE (31 kgCdol oF 2.9 kgHMe]
£-8)& 1070/delH, Cd SFA 8§ T2A~ =7FYol 1702 U-TRU 4
ZE5S Ytk Cde= AgFA= 75 A7 oF 10413, 93 A7t
oF 8AIZH, d2AE7F oF 6AIte R SAEHT CdeaAEd Z2AX &
MU E 10 7i/de) £52 Hestes T89S 74z

H
2 mWd z0,2 ZHAY. =P AE AZ Fol =@

(th) Cd =5 &A

Al g @z CdZEolA Cde A71Ho= w NM 59 FPE Hus
= AEE AN o] A= 25d9] 13] M=z AAsY 5749 HaA
Az s AMERIEE 580 18] A=t "k o] wiel Cd T/ &
o] 74 & 1712 st 2 FA = 800 °CY 212 CdE S7/ehe A=
NM = Zr 55 #d3d. &A1 27|+ 4 mx2 mx3 mH A=olH, 5
8 Ass WAAE 7HA+ YN 2Hdd 2% = 55 As5= dr)
13]°] Cd M@ dajgaze] Ads Cd £<] 80 % (Cd T+ : 1,120
kg)ol o},

T

1

F

r
O:

(4) A A4

(7H) TRU gt =7

TRU 39FZ7]= AFGAAZNA A7|Hoz Wl AFfILS 2143}
of FAAE WU CdEt FF HEAA U 3 TRUE Cddel 845
3t FAojth. FE® U-TRUE 238 Cde Axtstzz o] sk



U-TRUS] tiF-&E5 38 § dfds Aledole 2oz ofFd
7 A gzl A 64l 13]

H]
67 L& WA sttt TRU AFE7]19 de= 179 3139 e
Wk 2 AA e FRY 6" 22 172 ST o] AR A=
500 °CollA] U-TRU x3F Aady Li-K SdAE 23 CddS &7+ 7
Z Al 71t
g i
i
sl
YN
— = | HESCdex
JIL Il ; A
a9 3.13. BUF=7]9 ¥ =
(W) Al E&eolE ZH
ASgolE ZHLS o] 61 cm, W7E 20 cm®] 953 ZHel| Li n g

Al Zgho] E(LICI-KCIel Al &2tolE 4AE Yo Na®t Li-KE wggk 7)
E & 50 vol%= ATt 740114. TRU = FE7]0lAM U
AAZ dafjdel E3HE Loty 55, S ER
o] w3 §kg T FI} wgow ;ﬂl% olE FAEY. Aol #

He #H2E= 500 °ColH, TRU $hdF+=419 56 L& oF 19l *2f3st
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(eh) A}z
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