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Design of Demonstration Facility for
Advanced Spent Fuel Conditioning Process
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Abstract

The advanced spent fuel conditioning process(ACP) was proposed and developed for
effective management of the PWR spent fuel. The detail plan was established for
demonstration and verification of the ACP, and an existing hot cell will be modified as
a-%¥ type hot cell. In this study, the process mechanical flow was analysed for the
optimum arrangement to ensure effective process operation in hot cell, and the detail
design of hot cell including the auxiliary facility and safety analysis was performed to
secure conservative safety of hot cell system. And then, this results will be utilized for

hot cell refurbishment and license.
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2.1. AR FHTA ASAA A A =" 7R 9 74
AR FHTA AFAARY St A 2" R g2 A" dE XA d= T
A8 X 83 & FEREA FAAYFS batch T 20 kg-HMAHEFId5)2 A5
ot} AZA P A48 ALFAAR JEAFE $ZFE 35 wt%, 95 43,000 MWD/MTU,
9 L7]77' 1092 Agstgen, IAEAN 2 AR st AFAA sl 7 EiAAd
L F 37,430 Ci2 A At
AFAAAL Fig. 19 3719 AF Fo] st FAAX 7} A== Process AR =7
= 2 m, Z2°] 11 m, =°] 4.5 m)3¥} Maintenance St (WH =Z7] = 2 m, Z°] 2.2 m, =9]|
4.5 m)Z FA=EH, Process 34 rear door FH 29I AE ourslr] 93 Isolation
room(W Z7] F 44 m, Zo] 4.85 m, E°] 3.1 m)S Ax]3lod Padirac adapters £33 A}
A 29 295 AT Age] o] T WA F3E F JEF . 2 A AW A
FH= A W FANA %°fﬂ' A kRS 98 Glove box, ¥4 +A 8g =2 9 7}
AAZu = 58 FEYUEHGAY], Ar, 4537 5) T4H], IAEA AZRAH 7 A5 2437}
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2.2. ZHAd #E] $3F4 Mechanical work-flow ¥4

FAe 7|2 AANA AAD Process flow diagram and Work flow diagram(Fig. 2 3
Z)3l& VEeR TALAY 2 e By A4 dAA o] FREEE AFAA AAAA
o utadslr] 93ste] FAAY stepq Mechanical work-flows 24 sle] £-4 314},

A FE FFITA AFANEE S TAEAL Fig. 24 Z7|2 A} Zo] ALFIA
E Rod-cut AlZ 2 4, Az Rod-cuts AH-&3te] $Ew F533A A= 9 AL¢4 A
g, H9459 /AR 2 FAHAANE o)F TLE FEHAGD.

A-&FHAE Rod-cut AZEE 71E ZAFAEA AL (PIEF) W stz Au &5
sHAIR . 47| A FE = FTARY L ALFAdsS AAH 2 v-scanningel ¢
A58 S 25 cm® Z 939 Rod-cut AlZ 2 Al¥g — Rod-cut A @ Padirac cask(RD-15)
loading®] <A 2 AP o]F Padirac casks ZAA A F AL (IMEF) Wl Az Al
HE THITA AFAAL AR kg o] XA FAE = AAT TAZPY W-§L Fig. 3
Mechanical work-flow® 3%7]3}4 }.

AZAA A7 k"l &A% Padirac caske 329 Rear doorell #&% Padirac adapter
of &= sl Yol 9FxA7E L8t Rod-cuts: AE3A =t 9E% Rod-cutd
Neutron countere] 2] ¥4, A% #AA Slitting 2 AAE23}FAH — ER FEAITAH —
7% Ingot AIZFTAE AF AstE Jd9 AEFAAE7 FSAIA R Az, g FE9
fssion productge°] ZFsle FE5AFTANA AL£d #9259 ((LiCl-Lix0)& L
403 = AxHA HAch olgf Fo] AFAAHL St YA FAHE= TAZHY W
Fig. 49} 59 Mechanical work-flow= A A E7)35}9) ).

a3 AFAAA A A A AFAY F dAstE H9E59, AEFIAAE hulls 59
TAA7EL A7 EA YA (RWTF)S monolithell B33, A o] 7153 Je|& T4 o
+utE e, FAXARE 29 capsuled] ER st 4§ stAlsE FulEojof g Ty AFAA
o st g RE WEEH s AN EAY A$ Pardirac caskd ©] &3t U= IlejE oo} 3}
o, monolithell # A& = WA 7] 5L Solid waste casks Fsj 4wt $vlo] 7153}t ulelA
Solid waste caskell loading3}”7] $lsld = ZAAMAEAILe] M4 SRS F-L3lodof g}, o] &
93 e AMULL Fig. 691 Mechanical work-flow® 3X7]3} < t}.
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2.3. ARG L F=A7)
fel A AAZF AFAA A 7|2 ALY (37,430 CE 7122 AAIR 23 AA7)

+A%(0.1 mSv/hr)& WE3ste A9 A FA7E FE2IZYE 90 cmell i3t AFALE AE
& 71& A A} FEZIYE 80 cmE FHol Qo] s RG] Brry st} wEhA &
Ao T2 AARZS AT AT Lestd Fig. 7o 719 A Ze] A AL JH
2 Ho gl AHGEEH A MSMe| AxE &= W) F23YE 90 cm, 7|£9 zps o] Ax=
ZH 7 A steel 4 cm FAE A S BAsE Ao AA s

o] g} o] zdH HAALY AHA S FFE Fr1e A9 rear door 2 ZHE penetrations
A& MFEEol F71E AA|Fojof FRE o]d W& FEIAXJ(WA 157 7IE)T FIdsx +
ZA el wa FEAAE FY5%.
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AFAA A AxE = FdAb s 3740, 28 RY], 45371, Ar) 5424, ¥4

=49 FHE/uA], RN 2 HEAn], A AR AN Fo| ARFHEE AA bk
Fi ot

st @) du|= 3735 208]/A17, F4 30 mmAgE VISR AAEe] shlle] AHA F7
2 1770 CMH, W7]% 2110 CMHe°] HES AA 8¢ on w782 F712 H2)32] 43 7|E
A E AHESIES g A 3| Av = JV) e St 9Re] AXE= filter unitd: AA
protection screws %3] st YR GER AZAEEw A ARA 4719 grille(Process st
371, Maintenance 32 17])& %3] 353, 38R working table 3}-¢] Ax]5+= 3719 7]
filter unit(Process 32 37], Maintenance 3t& 17])¢} protection screws %3] 3t 9] F-9]
ZIE WM7IGE AAHES AA Y

AFAA stdlle] M= = ZAAMAEAAS AHAFTLS d74& FHALERE 6.6kV 234
< $#A3% = KMRR #7129 Class 49 IZ¢4H6.6kV Switchgear)el A Z+H$HH %471 (6.6kV/
460V)el 93 AY 1343} CLASS 3F 460V Emergency ®#jAdte 2 He 14 E 375 wWe
AY AFLeE FAE At B AAd R FF3A AFAALN A9 52 2AAA R
A4 460V Load Center Spare Feederdl] 7]1& Au|¢} &3 7153 7] & Ax|slod FAHAY
L2 3= AR FASH, AAM JEEFE 400 AT 7|EL2F 460V MCC 20 KVA, 220V
MCC 150 KVA §ZF2o=2 b33 9E 220V 30A, 120V UPS 50A £3F2o = AA 9.

g E T4 F 4537 VS FLEZRE EU)5te] AFAAHL 87 REF 1Y
2 f3S Ao A AHY penetrations T3 FFEHW, Ar 7tE FFAHE IEE Ar
(99.9999 %)3 Ax-E Ar(99.999 %)= FE3to] TwEA, 3t W FAZA=E T Ar 7}
2F one-through® FHF L, ¥37] WHE FF=HE Ar 7t 34 si7tE: AYAAE AF
st w7| 72 W EEHES AASYc. 2 A Q)i AMXEHE FAHCAA A& A
(LiCl, Liz0)9] &HE $1¥ glove box® FFEHE Ar 7k&=v AAA 2 A &£3FH =HE
= AA st

A AL 93 71EAe] BAE MSM@ kg %) ¥ Aol Zbz 5324 A=, WA
AEAS] HFHhE 9% AuEs A 9 R4 Padirac cask +49HE 9% rail 2 ozl
Jib-crane(1¥® £)o] Ax]g 3, A Yo Over-head crane(0.5% £F)7} 1aF227](50
kg )7t AX=HEF AA .

St Yeo] 3}AZA] A8 = thermal detector$} smoke detector’} Z2x]=o] 7]£9] 7R AN
4 Halon 1301 &3}4n) ¢} dA st A FHES AA A

a8 AZAAe Ax5 = waAA ghA T AH|EE Area monitor @ Room air monitor
7} &4 g FAdFdI Aqulx TG 1 set¥ Ax|E 3, 34 Door monitor’} Process 3t
¥} Maintenance A 1 set® Ax|=lo] st U Ho] wlAAE A s, BAAAF F47F 2.5
mSv/hr °o]/do] =M 3t el rear door’t 2R UEF AW, AFAA A W7|FE] w)
717}2=2] Monitor7}H set Zx]€ ). x5l EE RMS Avl+= F712 x5+ RMS server
A BE ZHE ZA FYF F JEF Fig. 8o &719 W& o] FAHEF A9
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24 LiCIE FF3= 3% AZ=E, smelter, d-E§H A A= wj7]Fo cold traps A
2] 3te] LiCl fume &8 v W Ee] d 2=+ Cs, Sr 5 fission products EA 39,
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Ae FH AEHY olAAT AT 50 mmell Rl FEET AFAE 2= 2.94 mme ¥
7} A Ae® YERd OBE 35l Wi FAZ gk v|A g W ginke] 243
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Table 1. The results of shield evaluation

Case AR |HAESFA AFE NEAZF
(cm) (cm) (mSv/hr) ((mSv/hr)
1.5&3a49E 83 90 2.10x10-3 0.01
99
2.22a9dE 69 70 1.01x10°'| 9.15
A9
3.¥adgE 1 4 2.97x10-3 0.01
80cm+2¥Y L7}

Table 2. The results of dose evaluation in normal operation.

27 T2 NER% A2 A A} | WE®)
%7gg;l§?fc;y) 1.0E-1 5.0E-2 25.1
%7;“%?;%?1:}(;}’) 2.0E-1 4.4E-4 0.5

:zf‘!z:ﬂm‘;‘g 5.0E-2 5.4E-4 1.1
s s b 1.5E-1 35E-2 232
3£ 8% (5w 1Se 1382 (o, )




Table 3. The results of dose evaluation in accident case.

HZ A% (Sv)
T #EA% #EA% A%
(&14) () B3A)
3 = LAY 0.25 0.25 3.0
4 IMEF
7l & A E 2.5E-3 2.5E-3 3.0E-2
A ) 3}A AhA 37t A 3.77E-5 4.76E-4 1.65E-3

IDEAEIORARAMTA

AT

Fig. 1. General lay-out in hot cell.
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Fig. 2. Process flow diagram and work flow diagram.
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Fig. 3. Mechanical flow sheet in PIEF.
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Fig. 4. Mechanical flowsheet in ACP hot cell (1).
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Fig. 5. Mechanical flowsheet in ACP hot cell (2).
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Fig. 8. RMS communication loop configuration diagram.
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