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Evaluation of STS-316L for Instrumented Dry Process Fuel

Irradiation Rig
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Abstract

Zircaloy—4 has been used for not only fuel cladding but also several structural
material for dry process fuel irradiation rig. To substitute zircaloy-4 which is
very expensive and is not available to obtain, the stainless steel (STS)-316L
can be a good alternative considering several characteristics. Literature data of
two kinds of materials are compared and the ORIGEN-2 is used to calculate the
production and decay phenomenon of radioactive isotopes based on the fourth
DUPIC irradiation test model. The radioactivity of STS-316L is evaluated about
4 times higher than that of zircaloy-4 but it can be acceptable enough



considering the structure material of rig. This result will be utilized to substitute

zircaloy-4 with STS-316L for the dry process fuel rig in the future.
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iR =T G E NG =
% xtq[ < OC ) '3 o, 2
(g/cm’) | (W/m-K) (10-6/TC) (kg/mm°)
. 5 i 20C : 63.3
Zircaloy—4 1855 6.56 20C: 211 | 20TC : 5.85 .
38T 422

100C : 16.2[100C : 159 20T : 70.3
500C @ 21.5|540C : 175|360C : 52.7

STS-316L | 1375-1400 8.02
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3£ 3. ORIGEN-2 AAke] AR&H Fx&9] 74474 % (ppm)

Zircaloy—4 STS-316L
H 13 0
B 0.33 0
C 120 300
N 80 1,300
O 950 0
Al 24 0
Si 0 10,000
P 0 450
S 35 300
Ti 20 0
\% 20 0
Cr 1,250 170,000
Mn 20 20,000
Fe 2,250 655,850
Co 10 300
Ni 20 120,000
Cu 20 0
/r 979,110 0
Cd 0.25 0
Sn 16,000 0
Hf 78 0
W 20 0
U 0.2 0

¥ 4. W= WAE vl (mCi/g)

Zircaloy-4 (Co, Sb) STS-316L (Fe, Co)

Discharge | 1.13E+01 (2.44E-02, 7.33E-03) | 4.43E+01 (5.13E-01, 2.68E+00)

1 year 9.03E-02 (1.60E-03, 1.40E-03) | 4.94E-01 (3.02E-01, 1.48E-01)

2 years 1.65E-02 (1.40E-03, 4.88E-03) | 3.67E-01 (2.31E-01, 1.13E-01)
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