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Thermal Stress Analysis of Spent Fuel Vol-oxidizer
Furnace on the Internal Pressure

Y. H. Kim, J . H. Jung, D. H. Hong, B. S. Park, J. K. Lee, and J. S. Yoon

Abstract

We are developing a vol—oxidizer which transforms the spent UO: pellets into the
U30¢ power through oxidizing process. The vol—oxidizer consists of furnace, filter,
heater and valve etc. When the filter is blocked by the powder, the internal pressure
of the furnace is increased owing to the air flow restriction. Then, the furnace vessel
is swelled and deformed by it. In this paper, we proposed a procedure of the thermal
analysis for furnace vessel design of spent fuel vol—oxidizer. In this work, we
determined the thickness of the furnace through analyzing the internal pressure and
the thermal stress of the furnace with respect to various pressure and temperature.
To analyze the thermal stress, we used ANSYS 8.0 for constructing a FEM model of
the furnace, and then analyzed it based on the ASME code. We also surveyed the
material property and vyield stress of SUS304 with various temperature. Analysis
results are compared with the yield stress of the material. We manufactured the

furnace and conduct the verification experiments.

Key Words : Vol-oxidizer, Furnace, Stainless, Pressure, Spent UQ: Pellets, Thermal
Analysis, Uz0g Power
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Properties | Unit Value
; 193 (in tension),
Elastic GPa
modulus 78 (in torsion)
Density | g/cm® 8.03
P0|S§on 0.29
ratio
Temperature Mean coefficient of thermal
&%) expansion{zm/m/T)
0—-100 17.2
0-315 17.8
0-538 18.4
0—-649 18.7
Tem‘(’%rf‘”re 25 | 600 | 700 | 800 | 900 | 1000
Tensile
600 |3801270(1701f 90 | 50
Strength (MPa)

- 138 -



= Data
Polynomial fit for data
500 J‘n-r.,%
\“'m.\__ Y=609.26449-0.214647X-3 73147 E-4*%X*2

500 m"‘x,_,‘
™ .
S e T
g b | \.«\ ) n
=] -
™
= 300 “
] s,
5 .
= 100 4
;?f "
o

100 Y

\\
"
0 — — S

T T T Y T T 1
o 200 400 800 200 1000

Temperature |°C)

7% 5. SUS3049 o wE AP,

3. 719E &9 4 43

3.1 7142 FA g§34 B}

229 FAZ 6mmYd  wW, 500TolA
SUS3049 &8 450MPaoltt, I8Bg
FE7EE o $8 7|F2E 300MPa, FH¢
71# 0 & 450MPaclth. ¥ &AM 500C %A
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