2002 EAS =L R3] =wA

A2y 33
A R F}EA AN T4 1L AT

Study on Process Basic Requirements of Experimental facility of

Advanced Spent Fuel Management Process

AL, 7R3, =LA, o) x, NAd, HBE, 24, A

AgFHdre] 23 FYE A dFNLEFA AP FEFITAY AFE MM
a-7 type hot cell# Inert hot cell®] &R7} ZFHo|c}, B AFA= A A FFFTA
A%F< 1% hot cell A AAE FYster] LT A9 7|EHA AA 7ELAEL A
3171 f1dte] A7) ALE o] AXND AN R FHITAHL ARE VIELE VETAH, VET
, 382 E 293 A FE, hot cell W] AF7IE TAALD T AA}AG. o
2 A A FFHTAY ST A 971 F& 2 A By A F
Ae] E&Ac] FHE AFANAY HAAE AT 71E Amx=E F82 A

=]
A EEE

o
X
f

o,
Ho
2

Abstract

The advanced spent fuel management process, which was proposed to reduce the overall
volume of the PWR spent fuel and improve safety and economy of the long-term
storage of spent fuel, is under research and development. Hot cell facilities of a -7
type and inert atmosphere are required essentially for safe hot test and verification of
this process. In this study, Design basic data are established, and these data include
process flow, process condition and yields, mass and radioactivity balance of
radionuclides, process safety considerations, etc. And also, these data will be utilized
for basic and detail design of hot cell facility, secured conservative safety and effective

operability.



1.AE

Fulel A FEEE AT <ok 40 % o)Ae] AAY kA o8 FIEHI ,
el $AEIL v 224 LA 167]017H 20019 71 F). 2L 7Hs T LAY A
9ol 4717} F7F AR Fol 92w, 200608 71A= 8717F ] AXL AFoR Q).
o|g} o] F AY FF9 FFAHL 9T °Jx}é A S o] §5HA Hz, 9 A o
g FAF 77 EolAIHA LA O Ak FulEo] A JdE HdF $HE Sl
t 9AY dAdze] $9oF ARG A& F Jéeizi&i A E ALFAdRe] A9t
3 AEo] weow, o] BN 7 Fd Fofo 7|E kel g a7 Ha Fol

rJ

Ko
o
30,
I

BA oA BAstE AEFIAAEE AFAES AT dAe2 Bd 2ES w7 Eo
43 229 xﬂ%iﬁ iv#olw B 233 oz Ao FA & ol st B HA}
AsgF7)el g AA o] APl x| &, w7
Bate Ao ﬂﬁ* AR E A7 HoR AFHAE FE&HA AHEF
e Fohe A #AY AARES Eolv, & ALY ZEE S
359 7|& 3RS TASFE o] W$ T

< de A WA FFAAPATLAAE AEFAARY] AR R AL

¢ wAA Lithiums FLARZ AE3td FH25 AZso F9E 1/4 %Ei
o, ZdA #FQ CsH Sr Y42 F FEHE AATOZA AR AN A
ks AAEAL, AFIE FRGE A AL FAVNAG LR AA A
71EMEE 1997358 194 439 Fe F3335to] g},

A AR B FTA NS 23?.3%}1, TR =AY ¢ ANAIS FPE b3
1S &3 712AA TAARES FRIIYHD. 2 AR FPD FANLL

Abs ER0lg AAfES Ao, *‘é?ﬂ] 3’-%‘—14 HAs 45 o) &% ’é%—’é‘%‘ =
o

2 R oM ooy X
&l-nhuoggririz
m}‘.oﬂ._“_‘.ﬁ
(o ﬁ‘lgozi'

\‘f“l".llm
.{
AL
L o
RO
2
o
.l
o;!.L,

oy g
o oo &
¥
o

2 o o we

T

e 4 i

X

ne

e e
xS

e

T oL

Auk
ol
=
rL
0,
o,

Z M
o Ml
N2
2,

N

N

T

z

o
o]-m [o

oty
9
o
3
M
- o
Mo
1
_°L
9

of
oX,
A
X,
2
=

dsteof 3n, AA A A ITATS 2L :cH—HﬂJ 7 ke a&iﬂ FH gz o] ol "F""% w ]
2A FAMEo] SkwEE Aol

53 A4Fdue 22 15 SAAERS 229 89 =ANA Lithium3 22 4t
=7 vl =2 EAS 2ol = a
-7 type®] hot cell A3 7|DAe] fFA= = Az T4 &3 2 FAE 5 &5
T of st HH 7|Ee] BRI AF5A o)t T AR FU el inert £9717F A=
= -7 typed hot cell A|Ao] &xEo] 9x o AA AIE g+ AAo|.

AA A FA2 AFE 9% AAE AFE FEede 2 ALF A, 77k 28F
B 7)€ hot cell ARE &43te= S AAR 20019EHE AF5 2dA AFoA A9
AR TR FA) Tg&Ao) FRP AFAM A AF+E £33 9

B AFdAE AAdRY FFFH AFS T hot cell A2 HAZE 95l 7EFeoz 2
23 FA AF NEARE AR MLE FAARE JVELE A BE5A QHA FR
oA AAste AAFLEZA AU AL FH AFTAAH] AAE AT 7| 2AEEZA 48
= glc}.

o
olo



2. 47 v$ 9 24
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AFAA e Ax12 AAd A FFITAL AR ITAH HE[1]F AFALE &§
A ZAAMAGAIAL] ¢n] hot cell®] 97 5& Z#ste Fig. 1¢] process block diagram
7} Fig. 29] process flow diagramell E7]1% W &3 o] A3},

WA ZAFA DAL pooldd AAR AEFIAdRE €A AL T AEFIAR A
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mel UsO0s 2% AZHY, o LAY EEE F2 43E Jd9 22 Azxdd.

J

.9.

3UO2 + O > U303 ——————————————————————————— (2-1)

ol WA A UO: pellets®] WH-o FF2 EA ALIANE F LA EAM: AF
7} Kr, Xe, 19 237 FFoz 39 airvt #2294 &4 o] S5L off-gas HYFAHAS
A= w7] e}
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¥4 vZoA Lithium(Li) %S 3942 A48 granule Fe9] #5222 AZ, Lig
Aba9ke] E& kS 5A Wil inert ¥917] 3telA wkgo) Sy E oo} ). wH-SAlL (2-2)9)
durrle g F7|¥ 3, UsOs w2 5543 dh34 L (2-3)2 %79t



MinOn(s) + 2nLi(1) — nLi2O(salt) + mM(s) --————————- (2-2)
Us0s(s) + 16 Li(1) — 8 LizO(salt) + 3 U(s) —----—------ (2-3)
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AR B FFITA AFALY 7E FANL S 2] A8 dA4 AFAE W A
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a3 A #E FFTAH] FAMIE hot cell Wl AL S F23}817] $15e 1 batch
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A4 BAAL S O Agez $itst ARse AeE AASH 28 fission gas
% 9717 vl2d 70 H-39 Kr-859 A$ TR F olF EFo] off$2E hot cell WellA
2 F A& S AARE 5 batch ¥ AFE 71E $AALA 2@ o, dAE§RANA4
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93 AE J1E AL Sl A AN FFAE FES VIESE A9 Fig. 39
AEA] A2 EALXE AAAT V£ 4 o R A9 FAY 92 radioactivity &
AZstel Fig. 4o X719 W43 2o AR or, S99 2 AZAA W F 712 A
A& A 3™ Table 49 719 W& 2



2.3. FA EAd w& safety &4

AddRe FEEFES 2ol T4 £4 Ao 9k 1ee) £49 WAANA RSAe] W)
$ Ee HHEASS AFA HE TA 4SS AdAE TA L A4 WAL T
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2.3.1 Vol-oxidation &%

Vol-oxidation 32 A&FHAR pelletse LA A3}t nAg 27)|(BFYE :
°F 30 ym®] ELE AZEd}e FTAHALE 53] AXAA £29 FEE AT hot cell W HALR
A 29X Aol wW§ o fBE £2e] FE& WAFY] HT LEIt AAC W= oof g
th. w2A] e FE vbeAS H&EsE] s TARX WEE FR o] Fgto]
TAEESF ste Ao utgA s, AL FAA vA] EZo] off-gas AlF2E WA 7R
U5 E FAAR W} ¢ off-gas line®l sintered metal filterE o]F 22 AX]|3tE Ao
whgA sl 2ela FAAR] YRERE A3MEE Y3 airg FYIFAIEIEE off-gas line
o] Bd ¢ FTAAX WHe ¢¥e] AFId ALFHAR EEo] FE2E F JLEE IHF
air®] 48 2 IAZX WF FEE Aot AA = Ad 53] {olstd AA s of gl

=3t Vol-oxidation &34 wWj7]1E & off-gasdl & 22 9] fission gas’} &FEHo 92
B2 off-gas lined] F& WA 2 FZo dn]|g A7} 2= ojof g},
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2.3.2. %43 (Metalization) ¥4

T5AF FAANA safetyst F-F L FHo o e AFoEE 2E AoAFY 1A
o2 2ES I3 AF2E ¥ LICl 6499 7140 Assa o2 A F#ZF9 LiCl
fume©] off-gas line2 & WE= o] A F O Z A off-gas lineo] 93], t}A] o2 <qls] Hk-$-7|
WH hgol F7hste] LiCl fumeo] WH57] W22 +32 4 o4l b4 37 25, 49

9 Ar FF 5ol A 95T F AEF AAF o} B,

T3 &5 AAEY TA T heater?] ZALE 9 LiCl £§¢92 £§25 o|3x &
E7F Dol A% fusted &E Ao} AH] T heaterd A= wr=A QP = o& 75
=5 XA F o] ok 3}

FEAZTAY ASE wW7|E e off-gasdle Be 29 fission gas7t FHEHo Qo
off-gas line®] +& WA ¥ F&o du| g AA7E L= ool ot 53] FEAIITAANA A
$3HA15 = LiCl¢t LiAl &+ hot cell 959 glove box& ##3te] inert ¥917] stelA &ulst
o] hot cell W9 ¥HE7]|E inert 2977} §A2 AHE FFIHEF & Fo]of g},

2.3.3. Off-gas 22 FA

Air #4171 hot celld] A5 & off-gas 2 FAHL fission gas )& F8& HFHoF
Az =, FAAX] L | F A9 fission gas FF WA L FZ dn|g AA7} zZedE ook
gk},

Inert ¥%17] hot celldl A=+ off-gas A FAHL Lo w52 Q3] vkg7|oA wt
At LiCl 249 fumed A 7, 283 A5 fission gas, Cs(FEAIFFA), IF

Sr(Smelting &4) Sl W3 AT AHAE F8& HFHoE HAxHn, FAZA L @A



fission gas ¥ WA ¥ FZo dv)sk A7} 2= o]of g},
53] off-gas HEYIFAHANA = off-gas?] 55 ¢FS AT @A Aost= AAV
5 ojof g},
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ATAAR 2AY R FHITA AFALL AA 9 AN Fh 2oF $H9 7
Aust FASAC BE AR 2.3& A2A, AA
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3.1. AAd R FFITAH AFANAE VETA 2 AR AA
- AFTA WS 2R
Slitting/Vol-oxidation 33 - Metalization 53 - Smelting/Casting &%
Li 3434, Fission gas A& &A (Air ¥917] hot cell& Inert ¥%)7] hot cell ¥g])
- ¥AFEMax./Min.) 2 FEASF2 A
Vol-oxidation &3 : 99.8 / 99 %, Metalization 343 : 98 / 95 %
Smelting/Casting 53 : 100 %, Li 43R :95 %

3.2. AFANA 7ERAAR AR
AFAA W &AL 22,800 Ci
- SF 1 batch(20 kg-HM) : 9,950 Ci
- "k7+7)7} 71 fission gas 5 batches : 680 Ci
- 9449 2 batches : 12,170 Ci

3.3. ¥4 5AH safety 871
- Vol-oxidation 34 : W38 A5 2 Q3 UsOs £2e uj4k i
- Metalization &% : 2EA0] o] 2F LiCl 89 F7I¢ A5 Z fume 7% ¥
- Off-gas A3 FA : Ax] 2 wfAg 49 fission gas F= UiH]

A9 2

o] AFE FA &R FROE FAF AALF AV A B2 S99 AFAFHYYh

FA3aEd

(S

. KAERI/RR-2128/2000, A-&F3 45 2pA o &2] 34 71E, 2000.
ORNL-TM-3723, Voloxidation-Removal of Volatile Fission Products
from Spent LMFBR Fuels, 1973.

3. NUREG-1601, Chemical Process Safety at Fuel Cycle Facilities, 1997.
4. Canada CHEMTREC, Material Safety Data Sheet, 2001.
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Table 1.

Process conditions

of advanced spent fuel management process.

- o %3] =17) 27
T s 27 HAEE2 (qf}.c};“]’ cm) i—]“Z]A]J"]_-
Disassembling ) PIE A4 9]
& Cutting UO: pellet NERA T
500 C 15(D)x120(L)
Vol-oxidation Air UsOs powder *5 kgHM/batch 4 hrs
atmosphere 7} &2: 10 kw
76_(31_)c)>X130(1f)
o 5 Z
Metalization 615r?ertc LiC1(-#§4%) Tf‘(])(;’ g%;g‘(’ - 8 hrs
(Li reduction) atmosphere U metal *20 kgHM/batch
*7}9d 2: 50 kw
. 1400 C
Smelting & . 25(D)x30(L)
. Inert U metal ingot . 2 hrs
Casting atmosphere 7} Z: 10 kw
Li recovery 700 C LiCl+Li20 157(()61)))2)1%8&}&1
(Elec. Inert (£§9), 3)%427], 100 ] 80 hrs
reduction) atmosphere Li($%) *7]__%%: '50 kw
Ty . Q °
Waste molten 550 C—>AMB LI.C1(°'3'§) . 40(D)x70(L)
salt treatment Inert [+zeolite/glass frit] TR R2: 20 kw
atmosphere bead )

Table 2. Process yields in unit process of advanced spent
fuel management process.

9T 4§ (Max./Min.) H] 3
Vol-oxidation 99.8 / 99 % e 3
.. U/NM/RE 7]&
[0)
Metalization 98/ 95 % (FPs, Sm, Ce ; 2.3 %)
Smelting & Casting 100 % “
Li recovery 95 % Li 71&




Table 3. Inventory basis of radioactivities in hot cell.

- = Radioactivities (Ci)

71% SF 1 batch(20 kg-HM) 9,950

680

"7k 717} 71 Volatile FP(H, Kr) 5 Batches (136 x 5)

12,170

9489 2 batches (6,085 x 2)

Total 22,800

Table 4. Radioactivity basis on unit process in hot cell.

T e Radioactivities (Ci)
Vol-oxidation 9,950
Fission gas treatment 136
Metalization (Li reduction) 9,773
Smeting & Casting 3,801
Li Recovery 6,083
Zircaloy tube hull 196
Off-gas(VFP) treatment Off-gas(VFP) treatment

@ Disassembling Slitting & Metalization Smelting &
& Cutting Vol-oxidation (Li reduction) Casting
A 4

) @
Recoverv Ingot

\
Molten salt
treatment
lr

289

bead

Fig. 1. Process block diagram of advanced spent fuel
management process.



PWR SF

Disassembling
& Cutting

IKr, Xe, I [

Fission gas
capture

|

, SF(UO») pellets
Alr | Zircaloy
Zircaloy ¢ Vol-oxidation Kr, Xe, l2 | Fission gas
Tube . (Cs) treatment
|
Li Ar |SF(Us0s) N
Inert (Ar) — Off-gas
Atmosphere Lt | | l[powder] Ar[”| treatment
Ar Li [ Metalization Cs J
l l (Li reduction) residual
- \|{ | fission gas
Li Recovery LixOp, Lol % -

(Elec.reduction) |ScT Fp

Filtration

\4

Waste | Molten salt

)|

[granule]

Waste molten

lU(+TRU,NM)

salt treatment J

Smelting

Sr

-

v

Casting &

Molten salt .
Bead
Encapsulation

\

Vv,

v
U Ingot

Fig. 2. Basic Process Flow Diagram for advanced spent
fuel management process.




Mass Balance

* Basis ;
- PWR Spent Fuel 20kg HM/batch,
- Enrichment : U-235 3.5%,

(Unit : g)

AC: U(18870) [94.4%] , Np(13.98), Pu(204.8),
AM(15.13), Cm(1.17)[235.1; 1.2%]

VFP: Kr(9.15), 1(6.096), Xe(141.58) [156.9; 0.8%]

FPs: Se(1.451), Br(0.55), Sr(19.58), Te(12.8),
Cs(60.02), Ba(46.78), Eu(4.05) [145.2; 0.7%]

RE: Y(11.602), La(31.66), Ce(61.84), Pr(28.9)
Nd(105.42), Pm(0.21), Sm(21.86), Gd(3.92)
Tb(0.075), Dy(0.043) [265.5; 1.3%]

Cooling :

- Burn-up : 43,000 MWd/tU
10 Years

PWR SF

VFP: Kr(0.18), 1(0.122),
Xe(2.832) [VFP  29%]

NM : Zr(93.4), Mo(86.78), Tc(19.67), Ru(59.1), )
Rh(10.664), Pd(40.14), Ag(1.99), Cd(3.324), - -
In(0.05), Sn(2.356), Sb(0.495)[318; 1.6%] Disassembling .| Fission gas
TOTAL : 19990.7 & Cutting > Capture
U0, Pellets
. VFP: Kr(9.06), 1(6.035),
+Zircaloy tube Xe(138.763) [VFP  99%]
(25cm )
»| Fission gas
Vol-oxidation treatment
tube AC: U(18832) [95.1%] , Np(13.95), Pu(203.39),
Am(15.1), Cm(1.17) [233.61 ; 1.2%]
AC: U(377.4)[95.1%] , Np(0.28), Pu(4.1), U504 FPs: Se(1.45), Br(0.55), Sr(19.54), Te(12.77),
Am(0.3), Cm(0.023) [4.7 ; 1.2%] Powder Cs(59.9), Ba(46.7), Eu(4.04) [144.95 ; 0.7%]
FPs: Se(0.029), Br(0.011), Sr(0.39), Te(0.26), W RE: Y(11.6), La(31.7), Ce(61.72), Pr(28.8),
Cs(1.2), Ba(0.94), Eu(0.08) [2.9 ; 0.7%] Nz(105-2), Pm(0.21), 3m(21-8),.Gld5130/-9)’
RE: Y(0.23), La(0.63), Ce(1.24), Pr(0.58), Nd(2.1), W Tz ((33-027)5){/?()5,3(((5)60)4? (5296:)-02 ,(55 0;]
PmM(0.004), Sm(0.44), Gd(0.08), Th(0.002), 1 21(93.2), Mo(86.6), Tc(19.6), Ru(59.0),
Dr;((Ng) [)53T( 1_42@] ( ) ¢ ) Rh(10.64), Pd(40.1), Ag(1.99), Cd(3.32), In(0.05),
NM : Zr(1.87), Mo(1.74), Tc(0.39), Ru(1.18), Sn(2.35), Sb(0.49) [317.34 ; 1.6%]
Rh(0.213), Pd(0.8), Ag(0.04), Cd(0.067), | * 99.8%
In(0.001), TOTAL : 19793.0
Sn(0.047), Sb(0.01) [6.36 ; 1.6%] Metalization o of
* 2% . . o Off-gas
TOTAL : 396.7 (Li reduction) treatment
LiCl,LiO, ‘ CsO) [*%]
(Cs, sr, /
Ba Filtration ,ml
UG+TRU,NM To Off-gas
Ac: U(941.6) [74.2%] , Np(0.7), Pu(10.17), Am(0.76), RE) Metal treatment
Cm(0.06) [11.69 ; 0.9%] * 5% ! - 0
FPs: Se(1.42), Br(0.54), Sr(19.09), Te(12.48), + 'ic- 5:188452:5) [iel-‘s‘ %] 2'2";";1‘31-6270} Pr(lQQ.Sz)E;(y
Cs(58.52), Ba(45.63), Eu(3.95) [141.63 ; 11.2%] (2.3%) m(14.8), €M(1.15) [228.9 :1.2%] 0
RE: Y(0.58), La(1.59), Pr(1.44), Gd(0.2), Pm(0.01), FPs: Se(0.033), Br(0.013), Sr(0-45),*Te(0.294),
Tb(0.004), Dy(NG);* 5%, Nd(73.6.; 70% ) Y T 05[312337;),(;31(}3-074), Eu(0.093) 2.3%
Sm(21.3), Ce(60.3) [159.02 ; 12.5% -34;0.1%
NMm:(zr(zli)%),e(M 0(4.)33)[’ B, Ru(z.]95), Smelting & RE: Y(11.37), La(31.07), Pr(28.22), Gd(3.82)
Rh(0.532), Pd(2.01), Ag(0.1), Cd(0.167), In(NG), Casti Pm(0.206), Tb(0.074), Dy(0.042) ;g Lo 98%
Sn(0.12), Sb(0.025); 5%, [15.9; 1.2%] asting fd(57-263v/ [13552%057”;(]0-5)’ e(1.42) ;
. .3% .6;0.7%
JOTAL - 1269.8 NM : Zr(91.34), Mo(84.87), Tc(19.21), Ru(57.82),
Y Rh(10.43), Pd(39.3), Ag(1.95), Cd(3.254),

In(0.05),
Sn(2.30), Sb(0.48) ; *
TOTAL : 19141.9

98%[311 ; 1.6%]

Fig. 3. Mass balance of elements in unit process of
advanced spent fuel management process.



Radioactivity Balance

* Basis ;
- PWR Spent Fuel 20kg HM/batch,
- Enrichment : U-235 3.5%,
(Unit : Ci)
AC: U(0.08)[NG] , Np(0.75), Pu(1902.2),
Am(40.4), Cm(88.5) [2031.9 ; 20.5%]

VFP: Kr(124.24), I(NG), Xe(NG),

H(11.52, activ. ) [135.8 ; 1.4%]
FPs: Sr(1454.8), Te(7.5), Cs(2346), Ba(2044),

Eu(182.7) [6038.6 ; 60.8%]

RE: Y(1455.2), Ce(3.8), Pr(3.84), Pm(191.5),
Sm(8.12) [1662.5 ; 16.7%]

- Burn-up : 43,000 MWd/tU

- Cooling

10 Years

PWR SF

VFP: Kr(2.5), I(NG), Xe(NG)

NM: zr(0.05), Tc(0.34), Ru(15.64), Rh(15.64), " H(0.23) [2.7; VP 2%]
Ag(0.01), Cd(1.0), Sn(0.03), Sh(30.6) - -
[63.3 ; 0.6%] Disassembling Fission gas
TOTAL : 9932.1 & Cutting - Capture
UO, Pellets
. VFP: Kr(123), I(NG), Xe(NG)
+Zircaloy tube H(11.4) [134.4 VFP  99%]
(25cm )
»| Fission gas
Vol-oxidation treatment
tube Ac: UNNG)[NG], Np(0.75), Pu(1898.4), Am(40.3),

AC: UNG)[NG] , Np(0.02), Pu(38.04), Am(0.81),
Cm(1.77) [40.6 ; 20.7%]

FPs: Sr(29.1), Te(0.16), Cs(46.92), Ba(40.88),

Eu(3.65) [120.7 ; 61.6%]

RE: Y(29.1), Ce(0.08), Pr(0.08), Pm(3.83),
Sm(0.16) [33.3; 17.0%]

NM: Zr(NG), Tc(NG), Ru(0.31), Rh(0.31),
Ag(NG), Cd(0.02), Sn(NG), Sh(0.61)
[1.3; 0.7%]

U30g
Powder

Cm(88.3) [2027.8 ; 20.8%]

FPs: Sr(1451.9), Te(7.5), Cs(2341.3), Ba(2039.9),
Eu(182.3) [6022.9 ; 61.6%]

RE: Y(1452.3), Ce(3.8), Pr(3.8), Pm(191.1),
Sm(8.1) [1659.1 ; 17.0%]

NM: Zr(0.05), Tc(0.34), Ru(15.6), Rh(15.6),

Y

Ag(0.01), Cd(1.0), Sn(0.03), Sh(30.5)
[63.1 ; 0.6%]

TOTAL : 9772.9

* 99.8%

TOTAL : 195.9
* 2%

Metalization
(Li reduction)

To Fission gas
treatment

Cs() [ %]

Sr (33.4)

U(+TRU,NM To Fission gas

treatment

AC: U(NG)[NG] , Np(0.74), Pu(1860.4), Am(39.5),
Cm(86.5) [1986.2 ; 52.3%] * 98%

LiCl,LiO,
(Cs, Sr,
Ba Filtration
Ac: U(NG)[NG] , Np(0.04), Pu(94.9), Am(2.0), ,RE) Metal
Cm(4.4) [101.34;1.7%] * 5%
FPs: Sr(1418.5), Te(7.33), Cs(2287.5), Ba(1993), +
Eu(178.1) [5884.4 ; 96.7%] (2.3%)
RE: Y(72.6), Pr(0.2), Pm(9.56) ; * 5%
Sm(7.9), Ce(3.7) [94.0; 1.5%] Y T
NM: Zr(NG), Tc(0.02), Ru(0.78), Rh(0.78), Ag(NG),

Cd(0.05), Sn(NG), Sh(1.53) ;
[3.2 ; 0.1%]

5%

FPs: Sr(33.4), Te(0.2), Cs(53.85), Ba(46.92),
Eu(4.2)* 2.3% [138.6 ; 3.6%]
RE: Y(1423.3), Pr(3.7), Pm(187.3)* 98%

TOTAL : 6082.9

Smelting &
Casting

Sm(0.2), Ce(0.09); *  2.3% [1614.6 ; 42.5%]
NM: Zr(0.05), Tc(0.33), Ru(15.3), Rh(15.3),
Ag(0.01), Cd(0.98), Sn(0.03), Sb(29.9);

* 98% [61.9; 1.6%]
TOTAL : 3801.3

Y

Fig. 4. Radioactivity balance of elements in unit process of

advanced spent fuel management process.
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