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Conceptual Structure Design of Experimental Facility for
Advanced Spent Fuel Conditioning Process
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Abstract

A study on the advanced spent fuel conditioning process (ACP) is carring out for
the effective management of spent fuels of domestic nuclear power plants. This study
presents basic shielding design, modification of IMEF's reserve hot cell facility which
reserved for future usage, conceptual and structural architecture design of ACP hot
cell and its contents, etc. considering the characteristics of ACP. The results of this
study will be used for the basic and detail design of ACP demonstration facility, and
utilized as basic data for the safety evaluation as essential data for the licensing of
the ACP facility.
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A #eE] FF2HACP) ASA A= TAlH Y AR g3 2 A2
oA S5 ayste] AREF AR 20 kg-HM/batchE He3t=s FHa&2 28 24
shoith wekA 3R B gA-e Hadh R gt 3 o] HAEEdE rEE
7o Atk ACP StAde de FAdnE wbgstal, 48 #337] AT €4
Al (process cel)¥ in-cell craneo]yt &4 7]7] of AFg37] 98 FXHS
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Mol Fehw Aol 1 kgolR2 AMES 3]
7)ol wol HwEA HBE 20 cm Ao]9
160715 1 batchol AF&3A ®l o] T4 A&
&3 22l

APEFRAR FHTF : 20 kg-HM/batch (9,950 Ci)
-U-235 555 - 3.5 wt?e

A4LE : 43,000 MWD/MTU
2 v Bdx 104
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ATh o] AES FxE, A% 2 FF2 MdEH, s H ¥ 45w 59 ¥RVE
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A Ho BAAdGE Vo= 391 ton/m=z AXPEAoH, H #HA Y
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WS & oow, Ad wA ZylE M= 295 ton - m/mZ ALE o, &
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29 ¥9E vetd=d A x-EF HHeE 1.634e-1 mm=E YERSEOH, Fig. 11
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Table 1. Design Requirements of ACP Hot Cell.

Item

Design Requirements

Hot Cell Type
Radiation Shielding

Seismic Design

Operation Condition

In-Cell Circumstance

Radiation Monitoring

Process Material&Waste Handling

a-Y Cell, Sealing, Inner lining

-0.01 mSv/hr(1 mrem/hr)

- 0.15 mSv/hr(15 mrem/hr)
FAHR A A (SSE)e| A K
- Temperature: 25~35C

- Pesssure: -27~30 mmAqg

- Air in Cell, Ar in some Equipments
- One-through ventilation

Automatic door-lock of rear door if dose exceeds
2.5 mSv/hr

RD-15 Padirac transfer syetem




Table 2. Safety Classification of Hot Cell Facilities.

Major System and Equipment Safety Class |Seismic Class|Quality Class
1. Hot cell structure SC -3 I Q
2. Hot cell liner NA Non S
3. Radiation shielding window NNS | T
4. Manipulator NA Non T
5. Rear door NNS Non (SIR) T
6. In—cell crane NA Non T
7. Inter—cell door NA Non S
8. Padirac adapter NA Non T
9. Fire protection system in hot cell NA Non S
10. Process equipments in hot cell NA Non S
11. Electrical system in hot cell NA Non S
12. Ar supply & purification system NA Non S
13. Filter Unit NA Non S

Table 3. Equipment Loads of ACP Hot Cell.

Equipment Name Weight Remark

Neutron Counter 0.50t

Slitting Machine 0.06t

Vol-Oxidizer 0.15t

Off-Gas Treatment Facility 1.00t

Metallizer 0.45t

Smelter 0.10t

Molten Salt Receiver 0.25t

Radiation Shielding Window 5.4t/set 5 sets

Manipulator 3.2t/set 5 sets

Rear Door 11.5t/set 2 sets




Table 4. Load Combinations of Steel Concrete Structure

Required Strength Elastic Design
1.4D + 1.7L D+ L
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S
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1
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+L +E

D+L+FE 6S =D+ L + E
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c c c cacacc
1

D+L+E +T 16S=D+L+E +T

€ €
700
1200 3000 1200 180 1790 : 2180 810
A AT L
NOTE
| | NORMAL GONGRETE
HEAVY CONCRETE
PUMP_ROOM
By BRG] + COMPLEMENTARY LEAD SHIELD
Z (THICKNESS + 100mm WCLUD'G CASNG 20mrm)
i 7 WASTE MOLTEN SALT TREATMENTT s4002K0__HD
/, a0
f J 75 SMELTER,/GASTER wsonam
600 1250 800 8 & PS METALLZER SEO0KI200  HOLD.

Taoa(l) oo
woaoen 41373

P2 SLTING WAGHINE anaod 00 41530

P1NEUTRON COUNTER w100 o

) 2 [ ! e oo T
s oo

00 R

10 INET FLTER FOR PROGESS (L TR0 4500

9 ARGON GAS CYUNDER RACK anavam w0

[TETes)

7 PADIRAC CELL DOOR s34 +1300|

& PADIRAC SHIELDED DOOR s34 +1300|

g
|

5 GLOvE BOX B0 1300

.
1
1
1
.
1
11 INET LTER FOR MANTENACE (L 1 TS0A1S0050 4500
1
.
1
1
1
1

4 REAR DOOR (TIPE 'B)

5 rean oooR (e W)  wmanonaon +moon)

o011 +1000)

2 MANPULATOR w0 - +2600|

—-—
1000
|
|
:

1 RADATION SHIELDING WNDDW_ 5 — +1450)

o

s

EREE

+ - P
N
R EAE A A

N
n
n

VL K

AL oK)

{oo

*L\

o
+

> +
.

-

N
.

.

00
AL THEK) VONG WaLl) "L THEK)

Fig. 1 Plan View and General Lay-out of Process Equipments of ACP Hot Cell.
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Fig. 2 Simulations of Manipulator Operation.
Fig. 3 View angle of Lead Glasses.

Fig. 4. Iso-View of IMEF 3D Model. Fig. 5. Additional Model for ACP Hot Cell.



FILE: IHEFD:

Fig. 6. Shear Force of ACP hot Cell Wall. Fig. 7. Moment of ACP Hot Cell Wall.

Fig. 8. Axial Force of ACP Hot Cell Wall. Fig. 9. Moment of ACP Hot Cell Slab.
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Fig. 10. Max. Disp. of ACP Hot Cell(x-dir). Fig. 11. Max. Disp. of ACP Hot Cell(y-dir).

AR A
pai gui

Fig. 13. Mode-5 Shape of ACP Hot Cell.

Fig. 12. Mode-1 Shape of ACP Hot Cell.
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