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Design Study for Demonstration of
Advanced Spent Fuel Conditioning Process
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Abstract

The advanced spent fuel conditioning process(ACP) was proposed for effective
management of the PWR spent fuel. The ACP is under developing as R. & D. project,
and this project includes detail plan for verification of the ACP. An exisiting hot cell
was selected for demonstration of the ACP. But this hot cell should be modified to meet
requirements for effective and safe operation of this process. In this study, the process
and hot cell design were performed, and the results were suggested. And then, this

results will be utilized for hot cell refurbishment and license.
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Table 1. The division and service of hot cell for ACP

for Process

Sl R +A 2 Jls
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Hot Cell e FARNE / HAAA I E S

A o B2 F3eA

FA717] In-Situ FA BF

Hot Cell
for Maintenance

* Incell Crane A H4$

4717 #FA By
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Table 2. The design specification of

Ar supply and circulation system
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<3 / AA
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3LA 77 O Chr h
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A One Thr h

&7 7171 ne oug 99.999 % | 0.5 kg/cm® | 0.5 m/s ©]3}

Air Curtain

(st 7))

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

(V) 0.19 kg
| FPs : 0.5 kg
I (MA/RE/NM ) )
} L 977 kg
)

71887 kg
(21.5 kg-UO2)

: 0.58kg

Zircaloy : 2.6 kg
hull

Al
Zircaloy - 2.6 kg

: 0.04kg

o 22.2 kg

: 18.81kg) 4 I'1,0:33kg |

© 109kg 1 | | [ b=Zfeasoo=d
) ]
_______________ '

(MA/RE/NM

Molten Salt

'

1

'
0.24ky p===

]

0.31kg | S —
]
]

Slitting/Vol-oxidation
(500 °C)

——————————

——————————

Metalization (650 °C)
(Elec. chemical reduction)

N .
T 019 kg | 1y 18.62 Kg |
: 015 kg | y MA 0.23 kg:
(MA/RE/NM ) ! __: RE/NM : 0.57 kg
: 977 kg Vo [TTT FPs 0.004 kg |
: 24 kg : LiCl 2.3 kg,

Smelting / Casting
(1400 °C)

_____________ ,
U 11862 kg 1
F===1 MA : 0.23 kg |
! RE/NM:0.57 kg !

Fig 1. Process mass balance diagram for ACP




Work Flow Diagram
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Fig. 3. Process equipments lay—-out in hot cell.
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Fig. 5. P. & I. Diagram for Metalization system.
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Fig. 9. The drawing of rear door for process hot cell.



MAINTENANCE

HOT CELL FOR \ Fala et

k4]

Fir.1]

7]' :.55-:'
i
}

e Lo

R !
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View angle drawing of shielding windows in hot cell.
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