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ABSTRACT

The spent fuel dry pulverizing/mixing device is used to deal with the spent fuels for the safe
disposal. The separated pellets from hulls by a slitting device are put and oxidized from UO:
solid pellet to UsOs powder in the device. The device have been developed based on a
voloxidation method which is one of several dry de-cladding methods. We have benchmarked dry
de-cladding methods, analyzed applicability to the advanced spent fuel management process,
integrated and compared several configuration, and finally derived detailed specifications proper to
requirements for the device. Also, thermal characteristics of the device such as thermal stress
and strain have been analyzed by the commercial software, I-DEAS, and the reliability of the
results have been verified by the KOLAS(KOrea Laboratory Accreditation Scheme). The UO:
solid pellets are put in the device which has a capacity of 20 kgHM per a batch, heated up
about 500 C in the air environment. Then, the UO: solid pellets are oxidized into the UsOs
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powder, and the powder is collected in a special vessel. The device has been designed and
2] ¥ UO: pellets A}

developed as follows: the multi-staged fine hole meshes are used to reduce the size of the
powder gradually, heat and air(oxygen) are supplied continuously to reduce the reaction time, and
slight vibration effect are applied to collect powder cling to the device. Based on these results, it
will is effectively applied to available data for designing and producing of the hot test facility.

aooﬁorﬂio_jﬂ@;.% mﬁim T RP R T wh
J o B 7R O o %o o — PR O —
Ty rIT T g z2s2%s 7

LT g BN R e s = 7 o= g M
T e O . T o EN g e ~ X ogs W 7
zAU;Aﬁo AL,@‘L NI 5 m ﬂ_DI\I‘\w‘IU R —_
W = W T £ T I e = %9 "

wo " g o e S 0 H X D o o
o maﬂwaﬂ_ﬁ_sx s om BT o O o B
-0 OE ET ~n % e % el 3 L_L ~ : el
T gy B oo W oo 3 — oo Q Gy <t
s i = ) 5 Nr S 5 o) ol of oy & el BE )
) mm U 5w N W o ow T g5 &
R R SR gt T e =
g 0 [\ o = __ [l
PP L TelE Rrytamy B

P = ,I\I‘_:&n\ — ) ﬂ& — = ojf
c._n_rm@moo‘_txuoﬁe m u%&. LI TN e .m
AR Sl N T A = W R E
E__._M;O‘I _L_IL.E‘UIQ‘._NILI ..m_l_o ,@IOE\WFLZI}%_lUE}

o ﬂ%ﬁu%ﬁ g T B o | i o
T WA B 7oy o7 ET o ® % oo P - o =
ﬂﬂ%iwﬁﬂ% - - W do o %0 90 75 RO S

— do L W omo N L o L A T

L ,UI X U.._ J (@]
I R L I o Mo T 27 & S

~ — OR —_ 2
:mA\nuL_/M_Jlo,ﬂHTo HOI‘W_N_M: 1../!&04% 7%%,@!@!%5 Owu
m._AEm%m_/ﬂ&%?Wﬂa_a = o X 2 Moo R @ o ©
www&m%ﬂuﬁgwﬂa7 - T Euzoxe:. togogdlﬂm@ﬁdﬂ M
M2 a 2 I _ : o 5 X 7
. zﬂowwﬂ%aﬁy = Ty S AN
e Opo =B oW P moR o gk CRRCI # 1
Ul ome P ﬂ,mmﬂd.é_ = e W % o < Jo e ol

o = m X O —

gy Tl Nt w w7 o N ) &
u%ﬁﬁ‘aﬂ__oo“_oﬂiﬁuﬂzﬁue&ﬁ ﬂ.oﬂm‘_d./l ,m,qumﬂloi il
m e T Wy w LA TR 0

ol o ° Ty . N T T o T oS il
v_ﬁ B B L j &3 oy %o Ma @ oo mﬁ Mﬁ e S - A= N o
R - RE = N o
Nl T TR wmxuwa_. wm%%ﬂrﬂomei ~
~o e X e = alcl] als ‘cwo - = = JJ N o e ot —_—
X X N gl iz % — T 1 o

o BT e o M g 8T i
B R w P e oo w R R s A
Hg 2Ty N s s BT T BT _
B _w & W2 g o W oop N P
5w E T % T T W SN dog 7 g W Jo BY A op
e L WE BT W ook = T RS WA
e I S A-JCA LN )
MR TR 3 T oo TENL g TEEpT g P
i =T T s X dy 0 Koy b oag W

T oy HTH%@% NN o xgweg U x o~ W

OB F M Mo AR R oo B N AT g o R W AR T R o

R
L

t} olwf, meshe =7]



1%} mesh 4 mm, 2% mesh 2 mm, 3%} mesh 100 mE AFE3FA. 23 A}, 3449
o]8})> 84594 g(91.1 %), 3% mesh Rt} 4= =7]7F AAA00 m ©]7d) 3% meshs
3tal mesh 9o zHFE F22 8216 g(884 %)tk YA 03 g9 #+%E 3|F3HA Xakd o,
ol 7td®el udd IFa AAY 12 ZE(cyclone) 2 BIAFE AL & 5 vk ¥ 39 (a)=
T T3 F 13 meshd EF, (T % &3 F 2% mesh® E%F, (o) 3% mesh 919 7 &
S v Aol 19 49] (a)E A E2(63~200 m), (h)E 3 3 2100 m ©])3}), (o)
S33kA] F3 E2(100 mm o) S yERA Aot

2100 gm
5

1l

o

of
o o

ZodW 7tEd=Z U= H= AbAo] kol
o] nlgko]l AlSAaL, R E frEFo] A oW el H
A3 F7] FEFS AAs ok ok UO: 1 molel Akslol = 1/3 molel kA7 422531, 20 kg9 UO:
+ 7406 molel S FsEE 2468 mole] AtATF BQsin dwbA o2 FU|sol 4bA #H2 21 %, &
) AAE 1 mol @ 224 0olth WA, 20 kgel UO.el ¢ dstel e g §7] F& 2633 (-
100/21 X 2468 x 22440) o|t}, & vike F7] E5 e 2%
ATt F, 7] AFgH BEe] FAe] HE AAE SAA HF &
stz 37 28 -3 A S B vaks WA F Qv stdE
o we F7] EQMF 0457, A4 AF 355 x 10° kg/m-s), YA E
2 reynolds 77} @b 714 skl Aol HE S5 ALY

gDi(p,— 0,)

o

u ==
! 181,
A7, g = F9 7tE5%E, D, = 9 AARIE), 0, = A EE, o, = 7] V=, y, = ¥
A4 AFold E 1 Bl 43 Sud APa 8 37 42 AFEE x4z AR

7h &2l ud vE # e

o
i)
o N
=
™
=2
D
[\
I
s
o
ofj
Me
ol
L}
oX, flo
e
Ay
il
e
2
ol
o
o =
, Mo
Lo
rlo
ey
N
)
o}
(@)
(@)
o I
o
o
o
2
g
@)
[o3]

O Mol Mz 2 M E o

63~200 gmoll tial 3§ &7 S 61,000 €/hr ©]7<]
A= FXolth o] Hrh vre {73,000 € /hr¥ 6,000 0
% of Hake iEA e

o 1o 4
0,
9 oo

oL o

=
s
o
4
N
il
o
ol o
o
H
I
[
)
4z
il
Ho
2
o
it
do
ro
QL
3R
rir
o,
£,
o
fu)
it
Me
s}

o 37 &ol3 Wi 75 WS} vibratore] HA RF Y2 AAE 7] Y] AF =
AS FAsAT. WA, 29 13 o] Ao F2E 370°] vibrator 5, e vibrator 1% 7%
= A%, gt vibrator 3% FE3IE A, A9 vibrator 13 2E FAld FEstE 49, 18
vibrator(1+2+3)& &3k Ao tiste] W& AlF oin] 229 3|4 ZFS S43 . A3



b= B57F 7h

S

TE

% 5ol A e o] Ak 2789 vibrator(1+2)

=
=

} 0.24, 0.16, 0.38 2 054 mm/sec’ &

[e]
2as

=
N

. ©]+ vibrator(1+2+3)

3]

T

u
=

A

q
7tE = HE @2 o 4e 2 vibrator(1+2+3)

A o]

3T
3t
e

T

Fo] 3% mesh

©

FE At whebA, FA o

=

b 73 5-ol o

i

—
1o

sko] Lol 7hafA

9] vibratorol] ¢

St

kel
e

=

’

2} &)

i=

o] w}

13

0.38 mm/sec” Bt} &

R

-y
i

7
bel 219 6(a)sh 2ol 9] A

o

+71 <l

2 WH=E 6,000 0/hrel 7]

I3

]

1o

= At

712l vibrator

).
=

s

=
-

fuze]
N
M
o}
=)
22!
-

35, 7FEE UH 2x9 ¢

| 7t =]

0

Jn

o
e

o]

\

<0

7F 720 C ©)

H
o}

Bl
22

st o 7td R

)1\_]:

UO: pellete] UsOgo.

atol stdz )

17] 915

o]

i tgze] S48 24

hel

kel

tod oF

[e)
UsOso. 2 2FghA] 7Fd 2ol Ui 5= 500 T7F 718 4

[e)

=

ste] 7t R=E Ao

S

2}

Fo] UO: pellet
ojuf FlEE YR &%

©

Q

He 3
H
)8

=

=

===
s} 2ot

351 43
4%

22

{Jo

500 C 71A] A+

=
=

o
=

A 7}

o

2 7pd sl

o

A=l

o

g e} 5, 10, 20 Ipm/min

sh=A obugiet. ol

S

it

=0

oo

L

¢
%

ol

ol

BR

)

juze)
Nr

o
Hlo

K

H
o}

-

o}

T

T

o

@ 5 Ipm/min(3 7]

Ipm/min (¥7] F3S &5 g ) A

T
;O_u

}\El

3.5.2

.
fi%e)

el
sl

%0
g

T

]
ol
=

e
A el st

i3

F(630 C)7F

0|

°|
580 CT= dA

=
=

720 C
=5

CES::

g dERd Aol

st A 7t

S
}

9
y8l

7} s}

=

=

o] F7]

p==
[e)

b e el 29

Ipm/min



3521 FEULEE 580 CT= A
O% 7102 THERe] N EUSEE 580 T A JHdA §718 TF8hA &2 Est 5

10, 20 lpm/mino.2 7pW 3L spAaM APe ghes ado® YEd Aol

3522 YHAEULEE 580 T= HAAstA] &2 A
a9 1~14e 7tERe] R g2 E 580 T= A

GElet 5, 10, 20 Ipm/mine.= 7P g} A HAAS ge adoez e Aot

r

3523 SR EWLES 580 T2 A
a9 15, 162 7929 oFEH2

w8 580 T2 AT Fesh A we geHod 49w
ge Az dastel ago Ued etk Iy 17e A4 Bus/Ed X AG gy 2=
G IREUEEE AR Aste] HAR Wieh tdR GREW AYE WA RES e

@ Zolt,

4. UO, pelletS o] &3 43} A3

UO: pellete] 4tst AHS FallA 223t A4S olsfistar, +2o] A mesheE St A&
gelst7] fate] 28 HE FAE AFstd AP sdoh A9 AVIE Eo] 55 mm, AF 70
mme| dFFolm, 12 FEs/EF AP A AT FUE 1A 39A mesheE AX St
Ae g A3lE2 = electric muffle furnace ©|™, 4Fg2 WH e =7+ 2

10] 310 mm, ¥% 150 mm, ¥
°] 100 mm o|t}. A3 A= pellet 270(F FA 3651 g)& 12 s/ FA 9 7tE =%
22 500 T2 7Fgste] UsOg w2 = AsiA| AT A3 23}, UO, pelleto] 4bshe A7k 24]7F 53
HAE 285QoH 3¢ &2 999 %2 FHEHAH(EF S UsOs 3795 g). 18 189 (a)& 4AHs)
A9 pellet, (b)= 2Fg= Fol| pellet 74, (c)v AFstE UsOs w2S vebd Aol 719 19% 4ks)
H U0 29 % A7 gAoz2 (a)w= 1,0008 &dl, (bh)& 1008 &gt S Jeld Aol
UO: pellet?] 2t3td UsOs 9 9% =71 100 wm ©]st2 &A= o

Ju

r-{m

5. 4%

A BHs/E5 49 Ade 2483 UO; pellets o] &3 4kal A3 58 433 Ay & 71x] 9
LA 55 EE3AoH, olE M Heksto Ao A HAFES A5 FX A HFE 2
I, AFE FH e dF EAEES Bt AA HxEQ 22 4% 20~100 m, +F 3FE 99 %,
A2l &% 20 kgHM/batch®] HZF& FA=Z &§ 7ledS QAT & AUy =3, AL Fx <}
A3 Fxe AV]E 2t meshE AFE3F] UO: pellets ©] &3 4tsl Ao % £ 35 &2
HAow Atstdm FAZE §loS FRlstdnt oo e AF A¥E EvgE IFF HAFE FAE

o]
AA - AeEd ARz Fdgstaat g

I

=31 3]

n
r-{n

[1] O.Levenspiel, "Chemical Reaction Engineering”, 2nd Ed., p.361, McGraw-Hill, New York, 1972.

[2] K.Okada, "Separation method for a spent fuel rod”, Japanese Patent No. 84140163, July b5,
1984.

[3] Y.Takashima, et al., "New concept on the head end of Purex process toward the nextcentury”,
RECOD ’87 Proceedings, 569, 1987.



[4]

(5]

[6]

[7]

C.S.Choi et al., "Improvement of conversion and reconversion process for nuclear fuel”,
KAERI/RR-802/88, 1988.

Fos 9, “‘DABAZAEFE7 &L KAERIV/RR-1022/90, F=dA8d14, 7elr)s4,
1990.

FH s 9, “ddmAx 2 FEABYIIEMNE,” KAERVRR-1744/96, 3=t dA e A4, Her]&
=], 1996.

APz 9, AEgFIAR AAY AT GNE” KAERVRR-2128/2000, = dAEAF4, 7817
<5 2000.



E LT gAY HAETEHE, &V 2 dEEAIZE
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(¢m) (%) (£ /hr) (hr) (¢m) () (¢ /hr) (hr
1 0.000129 12.3 2145 20 0.051519 4910.9 0.54
2 0.000515 49.1 53.6 22 0.05680 5942.1 0.44
4 0.002061 196.4 134 40 0.206076 19643.5 0.13
8 0.008243 785.7 34 80 0.824302 78573.4 0.034
10 0.012880 1227.7 2.2 100 1.287972 1227715 0.022
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&5 okgk At 500 630 33
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