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Abstract

The advanced spent fuel conditioning process(ACP) was proposed and developed for
effective management of the PWR spent fuel. An exisiting hot cell was selected for
demonstration of this process. But this hot cell should be modified to satisfy the
requirements of this process. In this study, the conceptual design for ACP facility was
performed, and suggested basic concepts of hot cell facilities for demonstration of ACP,
process descriptions, modification plan of the existing hot cell facilities, and design
basis in various field of technical design. And then, this results will be utilized as
basic concepts to perform the basic and detail design, and safety analysis &

environmental evaluation of hot cell facilities for ACP.
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Age AL & FHE st ANE FHLE o
AL 01&*6}01 A4FAAEE FE52E AP, 1EIA AF(Cs, SIS EEH2E AA3
of A&Fddre] Ry, BdF 2 AN AJE HA VA ZEAI L, HEE7Y 28
T AL £eWA AE AT AARE =L B o
AEAe] R F42E & ¥ AAS SolsA & & gk 2L 37 AL V|E2A
A A AFA e Fon, v 2FHQ QA JA5F] A2 AL VqF F e

2 Wl
% A%

[-]

)

o~

o
>
S
ox M
lo
fu
ofo
b
%
o
fu
R

fl

v g R FFITAY AFES WA T
U AR AAE R YA 22 AT
712 st en, ol A AAAAY FHITAH S L X 2A Mz ook I}
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E5 g T/ ASALY AdE AHE] AAE. 23 & dFEFAE o]
A SR AFAA JEAA 2 BARA £ AT V1R A=rE %35]“1, q37HE A3
AyHor Fsejok st AZHY T HANEA A FALFEE FH7) AT 712 A
BEEA 282 oA

2.4+ W§ 2 25
2.1. 2HAd e T/ S ¥4
AN A FFFTAL Fig. 19 FANGEA F79 WL} o] F FHL $4 AR

%
d PWR AEFddsm AFAE A FAAY7 &o)F arjz Adss A 2 A
(Disassembling & Cutting) 43S 73 UO: pellet® 3 E29Q Zircaloy tubeZH¥ E& =
&3] & (Slitting) A3 3 UO: pellets L9 F7] £97] stellA] Ash5-2Ha(Us05) £2=2 A3
3= 23K (Vol-oxidation)F A& AXA A} 434925 (Us0s) £22 339 AEFIYAd8E
A #e FEeAe AATAL o A F5AF (Metalization) T3 A2 FAA oA 229

)

EEH4@IC) W2 FelA F2F ASHE(UO2 or Us0s)9 AESAF} Li:O XJ‘“E"&‘% o] &3
A7)33tH Q) Wl od FAF o] fHE ¥S52E A 52 AP AEFYdRE
4543 Eed +5AA = dF FA4HA FZ(Smelting & Casting)T3 °““] ] -&

Canister®] E&H o2 A7) $sle) QA Rofo] B Jeg & 2= F% IngotR F2H}. I

gy AEFddRe A 2 AITAHAL olv] ¥ EEE AES FRII o] AAd R F3
TR AL WEeAE A= .

F3A ol AEFAARS F5AF AAANA MEH S LA YEL A E(fission gas)F
484 humed EAH, AYste] WE3te svt: AT} FAAY F LA AE§499
AR AEE 9l FAFse= ARIAY A E(fission product) T I A, 239 94 4
d CsF Sre &9, AAGdE T2z FALAY VMR Cs3t Sre 29, AA}E 34L& @
A HEe] AFFAAR FP3L Qo] AAdAY FFITA AFMLE WEeA= A= o 9&‘:}.

2.1.1. &3 8 (Slitting) 2 ¥%3}(Vol-oxidation) 34
A-SFAAE AFAC AL, F9 2 FFE 25 Zo] 25 cm=E AdH AHEF

dAdst 99g 9@ BEsgAdesr Huzd. 29E53ALE UO: pellets 9% 3532
Zircaloy tubeZ cutter bladeZ slittingste] UOQ: pellets@} Zircaloy tubeZ E# & o2 B3}
E #Aoln, EdslFAL FE3 UO: pelletsS 435215 (UsOs) E2E AZst= 74 o|t).

ol t¥ ALY FSARITAANA EE AdES SEE FS52E A¥RE o F5 AI3E
I SRS Fol7] AWM FEbE AstEe] vxdAo] vig F8F AARA FEIAEHE
g UO: pelletsS S22 e 2 A3 24 v WA (Specific surface area)S A =4 F 9
7] W Eolc}.

UO: pelletsZ 3L2(400~600 CT)e] air &7 stelA F7] F Ab&eh wg-3ke] W54 (1)l
2719 A Zeo] A -EE(Us0s) Jefe] 2= A3, o ¥g2 2E7F 11.0 g/ced
U027}t 8.3 g/cc®] BEE Zte UsOsE AIEHWEA AdH oz 30% o]3e] §3 3] doju}



WA UO: pelletse] £ e = A3 & A2 &84 ).
3 U0 + O — U0 —————-————————————m——m— (1)

23 FACAA ASSEE 500 TolA HAE debd= A2 HiFgon, 600 T o] 29
ZAdAE 29 sintering A LE 9l AZEF vb-$&E T} §43] AL Ao <A
Aot 2. webx @3t FACAAY 2HE AT HEXEE 500 TE AAH Aoxn, of
EEqA Us0s #29] B Y5EE oF 30 m o], vIEHA L o 0.28 m/g °|t}.

gyld FAANE ALEFHAE cutting rodE FY3E feeder? cutter, L8 3L slitting®
38737 UO: pelletsE F£4 3o £E3lE hopper® FAHW, 23 FAAX]E UO: pellets
F7AA], UO: pellets®] At3hik-5-7], UO: pellets® A ZF UsOs w2 Az 2 UsOs &%
hopper, ¥H-3&% FA& 913 7147 2 AAZ=], 37 F9 2 W7 "‘7"] T2E A9

+23 FACAA U0, &2 Fu=E= 37 s vdsdss RAE s, e W
5 48 A E FolsA 3] fAdAAE TIEHE 3719 W] LH"“/H-QI S5E71 ¢ T3,
o] & $l&l Hk&7] WA F79 fFo]l 7Hed 20 cm/secE: ZFEA = Ao] urEA s3]

aey B3 ZAo ukeFA A UQ: pellets?] Wie] 543 AEIAAE F fission
gasd Hsx A%, Kr, Xe, I+ €577 Ao 2 FF9 airsl 7 BEEH0, o] 52 HERZ A3
&= off-gas A FAHNA A F w7},

2.1.2. #5438 (Metallization) &3
54 AL g B FFITAC
gy AstEe] AE 543 Li:09 Ad| 54
2 magnesia filter® % (cathode)o.E A43t32 ZEE MNF(PH)E SF(anode)oi A}43H:=
A b3z A ofl WAl (2)9 ()l E7]E Hbgel 9] $EE A3}Ee] f¥E F52E
AZE I cathode T AZAE o] B =),

Ao 24 LiCl-Li:0 €89 AdA %

o
o 1%
o

LiO — 2Li" + OF  ——— oo (2)

UsOs + 16 Li — 3 U + 8 LipQ  —————-mmmmmmmmmmmmmmmmmeme 3)
FEA3 FAARE potentiostat, Aa|uk-s7], mulr], 7}dAx] 2 PZAR|, inert cover
gas TR AA TR FAEHW, F5AZF FAHAA LAIE off-gasEE FF fission gas,
LiCle] Zwtslm A A= £4%9 fume, inert cover gas® FFHE Ar So] oo} 3

], cold trap®} off-gas X A& A uj7]=r}.

2.1.3. F+Z(Smelting & Casting)33

F234e FHAVFTANA Az FIEABANE 2eAA Fal5z, zﬂi:ﬂ :Le £
& F2AAZ FFse] A7) S0l FH round bart I Felo) FHOE 4, Fza
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TARAAE &3 chamber, 2711 2 J7td22 FAFIE $AAA S} 7 FUAA, F=
332 2 YAAANE FAHE F2AXNE FA9

FTANA EAsE off-gasEE FEAFA FEHel o] 9w LiCle] FshdA
€ $89 fumed FHF3E Cs, Sr 3§E, 53 LH- fission gas 5°| L& Fo]of s}n,
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22. 34 4% W9 ¥ T2 44
Adde FHFY) AZALE A2 94 TATRE 245 AL W FLA, ¥

A2 2 55 BE F4 AAE SH 9 dge) A TA TR wet AFs} Aol
vehd % 93, =@ FATFRA wmebd Fu FuAAe FEE 2455 "o AFEPe
BE AZAGNN QL A data®) T SN AHAH LIS 9T M= AAAE

& E
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2.2.1. ALFI AR 7| FE AF
AR FHITAY AFARA A& AER HAF VEFoIH JE HATE A

A7) A AR AGFHARS 7E Ak Ao AP Fojof o). wehx Al HEY
FTHEAANA AY Aoz A2 d= PWR ASFAAEY 535, 4= 2421 92 ¥
o8 A-go] Mo AFFHAAR A0 F& st AR FFITAH AFTAAANA -’v‘—]:ﬁ";_}
AL&FIYA g J|E A% ol g el A

- A3 9d5 FF%F : 20 kg-HM/batch

- U-235 ¥FE : 3.5 wt%

- A= 1 43,000 MWD/MTU

- gBAg ;104

PWR A4Fd A% 1 rod?] ¥ AFe] 2 kgelB2 AR FTFITAY AFE 9
1 batch HEE A= 10/ rodEs AH-§3AIR . A A-§FdA8) $9E 8 A48T
9)J = Padirac cask®] W container? Z71E z2#dd, ALIFHAE rode 25 cm Zol2
gx)ojol ], o] AL ALEIFTHARE rode Zo)7t 4 mo]EE 160709 rod cut& 1 batch
2 2 ol A w"‘—]%%}’“ g}

mt
4.:

off mi

9.2.2. TAZEE W ER5x)
A B FEFFTAY AFE AT TAHAZFET TASAS AFALE & A
71EA142 9] hot cell % . 29] process flow diagrame] E7]¥ W £2] ¥H$
=2 AR5
FA9 EASF2 @ radioactivity FAE FAAND ZFARE Qo AAH FAE F&F
ORIGEN code® °©]-§3t9 A4S ZAFAE o] &3l A ByF AAARS R S5 T
ASFEe FHUx¢}t HAXE HA]L, o)E JFEor EASFAE Fig. 3, radioactivity 3]+
Fig.4el %719 W-§3} o] A3}
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2.2.3. 71 B4
2t Ae] FHETAR AFAAY JE J"} 19< 2437 984 94 AFA2 W+
Ao FAMEE AAFE Ao T e AFAA U 7)E FAALE FH&3se Ao
Ao AAdn & Az 3 AN SR S T"rilf}‘:}.

WA AFAAY hot celldlA 32 AR FFTAL] AFAFe AFE ¥4 datad)
ASE AT &L 3AF=E AT} ALEFHARY Vol-oxidation FH2EHY &85 5
ingotE FE3}7|7AR ] FEFA AT AFAHLS 53 & FYst= AL JFEHP e, ¥ LiCl
$89E AAol o)} EF bead FHE HIJ3te AL 1 8IS U357 st AFA
< 23 Y5k AL VIEFA.

a8 32 A FE] FTFFAY +A/MEE hot cell ] BAALDSE F 23357 9)38e] 1 batch
A F b batch 38 A-o] Az Ao E719F A€ AL o)A batchel

T ¥
A ST ARS8 AYges ksl AAste ALex HAAS A 2EY fission gas
% U377 vz ) H-3% Kr-859 A% XA F olF Eo] o8 $E=E hot cell WA
2 F BEse A& AAZE 5 batch £ AFS 7|E SR @59 e, H045904
Lig 3Fstc AFAEL F3Ad AT AFAR F 79 dA2=2 F349 AFARAl M3
2 +383% 2 batch £& hot cell Well R AR 3%}

wetx] AFAA hot cell H 7]1F BAALL deoA AAE AEFIYAdE ZAXAS V&S
2 ORIGEN-2 AAzg sl o g AAsle] Table 19 E7]%¥ W-£3} Zo] 7|F WAL S A
sk, 2 AAAA FAAA HEFRE ASA v HEe] ASFTT W EAFLEA

71E BAARE 128 Fole WaE AR § 9}
2.3. AF A 2 FAAN] WX

2.3.1. A AR wjA]
ASAAE 28 A 7€ AFAAALe] WF 27 Z°] 11 m, F 2 m, ¥°] 45 m
oW, AFFTAL F&AHL AT A F fA, RFE L3 Fig. 49 79 W§3 2
o] 27§¢] AR F3t AXHEF g, FAAN I AXFH= AL 299 FAA
o] AdHer L BEHS -4:15}71]5] gy & ‘53 w23t AN e a5AF FAANI &
Y EEZE 29 7]5°] 9+ barrierg 28t Hete] 1 E )
zZ} 2| Ao = rear door7t AXE W, FAE 299 rear doorol: padirac adapter’} ]
o] AE£3AAE rod cut, $THF ingotE EE HEFY T ORE Y ERL ZTUF
padirac caskZ o])&3te 4kl A H}. 22 I rear door FHE isolation roome A x] 3}
= t

ccixele] B4t WA Ar FFAVS FEE AT AYAE Adstd Foldxg etk

2.3.2. TAAM] wjX]
TAAN 9 Wzl AL W AEF F HIES flow-path, AR T4, +4 2
A BF, safe guard 5 T& st Fig. 5o #2719 W& o] AAsAen, 53
flow-path &4 7H4 ¢l°] one-through flow’} F X5 EF MES ALsgc. 2932 &



A e FFHE LICL L0 5 A5 A$E inert #9704 FH|E FFHolof sz

Ar #¢]7] glove boxZ isolation roome] A x]eEF 3} v}.
2.4. AFAA Fobd AAIVIE 2 AN

2.4.1. o+A 55 (Safety class)
8 A Ano] kA S F L SC(Safety Class), NNS(Non Nuclear Safety), NA(Non

Application)2 T2t} 1714 SCE AAZsE ol oW e ALl E AAH MY Tz <
Ao Ao} S AN AHHoE AAZ ¥ AAE 1 ABAudD 44T o
W, 477 AMNAE ASFAARE A AFHAHE A4 olslolt 48R Evh NNS
£ ANSI 5T 2FI1FA &% 72 ¥ A=A 2ge] wAdtRE 41 A2A A9

Aol W@ Hs§ IR 2osA ot BAY BAE FHHE Apeln,
%

o

YL FAFTEL Q, T, SE #7537, Q 5L safety class 1,2,3%2 #7{3 & AA
7171012, T S9< safety class 1,2,32 E£75A e 77|24 B3 E4& ¥

A4 8 71712 10 CFR50 Appendix B8] F287& A¥Aes AHE3se, S §5 NNS =
© NAR EFHEA4 F25F QU4 TE EREX o< A4 2 Av2A AFzte] FARF87
wx e s 433l

AZAAZ A45E hot cell @ HoAn|o] A%

L
= 1=}
Aol BF 553 ¥4 5A S ZYste] Table 29 718 U

o
e

2.4.2. A A AA7ZFE

AR B FFTAY AFANAZ F§ AL JNE AL Fx AA A v

type®] hot cell Ao AR FFTAH 2S¢ ALFAdE 22E FFsHAH

3, L9 £59 ulA S Axy FEO FEIL WS @A Aol E7IAA TAHLA
o] £ BZ a-v typed air Y7o L inert(Ar) E917] FA17} 75t of 3o},

AAA AAE 9T 2AFY Aol AAD AAVELS F2 1 mSvolu[4], o] A% F2 &
AN ZHE 40N 2 M A$ 0.025 mSv/hro|ly AFAAL] B A FRE §) 59
AN EAFG(7000 zone)l A= AFE7FE 0.01 mSv/hrE 71E2R 1%, 2 - By F£3&
A dA E979A AL TH(B000 zone)d A& AF7|FEL 0.15 mSv/hrE 7| E22 A3
A

2.4.3. A A FAAN
AdA W FAEA 2 FARFE 98 L FL MEE FTAXAES 9T
MSM(Master Slave Manipulator), T3 &9 FHJF 2 & #Fx#, 2FE $F power
manipulator$} In-cell crane, 18] I x}3] o] 15 oo} I},
AZAA hot cellE a-v typeolBE QA ZA7|E sealed type MSMe] Ax|=ojof 3



t}. 53] master®} slaveE: HZA3+= shaft ZAl¢] o]F seal +F(FE oil lubricated lip
seals)E 7IAW, seald& L23= FE9 packingd 7|2AF W FAo] £& quadruple, nitrile
rubber’} AH-§E]ojof st3, MSMe] Hu-§3L APA A4S elste 9~12 kg A=
AR st Ao] v s,

Power manipulator®} In-cell craned hot cell W¥-o] Ax]=w], MSM F3$%S
T A% A9 FYE 95t Ax"c}. FE pardirac caske] & Fubd AEF
container® 2 ¢, Vol-oxidation®&#A *]8 % zircaloy tube container® ¢l%, Vol-oxidation
FA HE F UsOs 22 container? FEAFZTAHORO] o]l% FEXAFZTA A7 T F£599
%2 SmeltingFH 229 o]F, 3F ¥ Ingotd o5 2 AZ, 89 beadd AHF 2
5 AT oFH TAARY R BT &9 TAH SAR TAFLYGAA AFEAEE F
FEo FAE 2E3ste power manipulator 5 £%2 FHd 100 kg, In-cell crane?] 5%
F2 FH 1 toneZ AAs).
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24.4. 9E4 4 #HI|E A

A B FHETA AFAFY FIE A8 AFAE HedA AFsAAE FER

2 @A H7EG F-E] AE3A P IFES HVIES AAT AE o] o AAHEE
A AEFIARE AN I, =F *}o%f‘“‘ﬂi-— A 2 Adde FAENNE AFL
e

A= ZAFAFAAANALG &9 AR AV ES B3, AR A7 EAEAA, 19
AFAA AT ZAAAFALAS 2T F St

AR AED =2e A HeA Aoy LFES BAA HAYES o)FEAEE 259 ¥
Aoy IES FAA HVE e 2 HIFS TAHANA 1 batch AHE JVIESE HY3}o
Table 39 W-&3} Zo] AA3sIgom, AFAAHY hot celldAq] & BAREALS A4 A=
L HFE%, AW, A 55 2t Fig. 63 Table 491 %7]%9 padirac RD-15 type
27 BUd3sle dEstge s A $99 EEAS =9 & IEF ANEE AAEA

2.4.5. 7]4n)
AZAA Ao 27| Adne] AAZ|EL 7E AAGAF o5 AL AAVES 2L
#sle BgzAL Fd -30 mmAq, 3713 £ 203], leakage rates -30 mmAq ZZA¢A 4
vol. %/day® A3 H5]l M7= A#HA Wel FUME AX|E& 13 filter bank(PRE+
HEPA+Charcoal)& #A* ZAAA A A 7]|E 7] ductdl AAF ] 23} filter bank(HEPA+
CharcoaltHEPA)E A3 3 7)€}, 29 W F71EE filter banke] A &4 2 <3ty
71E w7] fan®] o] AAE HAAVES FFAINA £F AT boosting fans F7IE Wl

71 9ol A8k WetE 312 F o of Fhe}.

2.4.6. Ar 34|
A FEFAe] EAA inert 97 FAE fstd THEHE= Ar JtEE FHE AXE

W SR X 2744 wEl 2712 FH £5(99.999%, 99.9999%)2] Ar A& FFsHAIL )
webx] FA 9-g7] W) cover gas®t LiCl, Li20 A& FH]dlo F-F3AIE = glove box
e

el 4=

fr

Ar 7FAE I45(99.9999%)F AHE3l3, °o] £ glove box°l]



I kg9 37 EQE BAS] Asd ¥
%2 71(99.999%)S AH-£31w, one-through
9, AAAN 9 AYEE Fig. 79 379

o] gonz gAsel £8 AFIEF st 19
FHE Ar hzsh 287 42E Ar haE 257
2 Agsl Ak olsh 2e AdE BYshed Ar
W&} ol MAserh

R g
N

FAAL BA ABFL AR FFEH) AFE skl A E AANAL Az, B
&3] Astel 34 SAE BAst] AZARA AR AAAH AL ARekel AL
W, & QFARE AFAAY JRAASG FAEA, 4AH BHE A% A REAEE B

- AL a-vtype?] process$ hot cell?} maintenance hot cell® 233 isolation
room A X]
- 71 BAARE 22,800 Ciz AAS A | HE 9IRS &8 V|ETNLE £

- A AN (RE 2], 29 F 5) 2 penetration °]F seal F+ZE A7
- 2 A H7]F -30 mmAq, leakrate 4 vol.%/day(at -30 mmAq), 71384 203 /hr

- Ar FRANE $EME PH) $EE TR FFPEE 29

o] AT FreH FHLE FAFA FAYFTAVIAG Y €82 r £33 dF2AY Y

Fared

1. KAERI/RR-2128/2000, AH-&-F3 a5 A9 2] 4 70E, 2000.

2. KAERI/TR-2004/2002, xtAlo) 28] 3 AFTAA AA LA, 2002.

3. Nuclear Regulation Reports, 10 CFR 50, Commerce Clearing House Inc., 1986.

4. FTHAANFAL Y3, 9AFIFAILAA, 2001.

5. ANS, Design Guides for Radioactive Material Handling Facilities and Equipment,

1988.



Table 1. Inventory basis of radioactivities in hot cell.

F ¥

Radioactivities (Ci)

71% SF 1 batch(20 kg-HM)

9,950

w7+ 7} 71 Volatile FP(H, Kr) 5 Batches

630
(136 x 5)

2

289 2 batches =

12,170
(6,085 x 2)

Total

22,800

A EFdS AL U RES ATl BAs] A Wt A=

Table 2. Classification of hot cell facilities for safe design.

F8 717 2 A% tAFTH | MASE | F2Fw | "X
1. Hot cell structure SC-3 I Q
2. Hot cell liner NA Non S
3. Shielding window SC-3 I Q
(NNS) (T)
4. Manipulator NA Non T
5. Rear door SC-3 I Q
(NNS) (Non) (T)
6. In—cell crane NA Non T
7. Inter door between cells NA Non T
8. Padirac adapter NA Non T
9. Fire protection system NA Non S
in hot cell
10. Process equipments NA Non T
in hot cell
11. Electrical system in NA Non S
hot cell
12. In-cell filter bank SC-3 I Q
13. Ar supply & purification NNS Non T
system
14. Air ventilation system NA Non S




Table 3. Transfer of nuclear materials

to be handled in ACPF.

7 & =2 e A A7 o] F
SF cutting rod 20 kg-HM PIE 9405 hot cell
(UO3 pellet) (21.69 kg-UO0-) — A Z A hot cell
NEA Us0s powder 23.59 kg-U30s AZAA hot cell U o) %
AZAA hot cell
U Ingot 19-15 kg =HM — PIE 9405 hot cell
A Z A4 hot cell
H71&% | 48§99 bead | 188 kg-LiCl/batch — PIE 9405 hot cell
— ¥ 7] &3] 8] Al monolith

Table 4. Specification of RD-15 Padirac cask.

Item Description
Package type A/B type
Weight 2,700 kg

. . - Diameter : 1,098 mm
Dimension - Length : 1,314 mm
- Shells : cast iron

. - Gamma shield : lead

Materials - Impact limiter : balsa wood &
limenstone

Cooling type Dry type (air)

Content
- Cooling time

- Chopped PWR fuel rod
(250mm x 56 ea)

- Burn—up : 45,000 MWD/MTU

: b years

- Decay heat : 20 W

( Off-gas(VFP) treatment ) ( Off-gas(VFP) / LiCl fume treatment )
A
Disassembling Slitting & Metalization Smelting &
& Cutting Vol-oxidation (Elec. Chemical reduction) Casting
@ Cs, Sr u
rermoval Ingot
Molten Salt
Treatment
E=
bead
Fig. 1. Process block diagram for ACP.
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PWR SF

Disassembling

Fission gas
capture

& Cutting
Air —¢ SF Rod cut
Zircaloy L Kr.Xe,l
Vol-oxidation
( Tube ) I (Cs) treatment
! SF(U308)
LiCl A
' [powder] Ar Off-gas
A 4 treatment

Ar

Metalization

(Elec. chemical reducliun)

Waste molten
Salt treatment
Molten salt
Bead

Separation

y

v

Residual fission
gas & LiClfume

U(+TRU,NM)
[granule]

I

I Casting &

Encapsulation

A 4

U Ingot

Fig. 2.

* PWR S/F Basis
- 20 kg-HM/batch
- 3.5 % U-235
- 43,000 MWd/Tu

1

1
- 10 Years cooling | FPs :

1

1

|

hull

Molten Salt

'(21.5 kg-U02)

Zircaloy : 2.6 kg

Process flow diagram for ACP.

S/F Rod Cut

18.87 kg

1.13 kg

Metalization
(Elec. chemical reduction)

U 0.41 kg
FPs 0.403 kg
Licl @ 173.9 kg
Li20 0.28 kg

U 71846 kg 1
l___! FPs 0.687 kg |
| LiCl 41 kgt
LLi20:_ 013 kg,
Smelting / Casting
jm————————— -
hu 18.46 kg |
~~") FPs 0.687 kg |
L 1

Fig. 3. Material balance diagram for ACP.
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Fig. 4. General layv-out of hot cell for ACP.
01 : Neutron counter 05 : Metallizer T IC/agkt
02 : Slitting machine 06 : Smelter/Caster ] n/ou
03 : Vol-oxidizer 07 : Waste molten- \ :
04 : Off-gas treatment salt treatment \//
|
—_— Material flow path (in) :
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Fig. 5. General lay-out of process equipments and flow path for ACP.



Fig. 6. Typical fixture of RD-15 Padirac cask.

Inert Hot Cell

High Purity
Ar Cylinder

General
Ar Cylinder

Off Gas
Treatment

. Roller

. Safety latch

. Transfer container

. Shielded sliding door,

. Drilled hole

. Ball locking system

. Lead shield,

. Telescopic guiding system
. Container basket

10. Spigot of basket,

11. Bottom plug

12. Internal shell

13. External shell,

14. Bosses for lifting fork
15. Stop door close

16. O-ring

LN A RN =

A A

H20 Rpmoval 02 Rgmoval
upit upit

Cooler

HVAC Air
————— P Exhaust System

Fig. 7. Conceptual flow diagram of Ar supply and purification system.
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