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(Design and Test Plan of Creep Capsule
for In—core Irradiation Test)
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Abstract

The creep capsule(01S-01K) for in-core irradiation test was designed and
manufactured in order to examine creep behavior for zirconium alloy, STS304, Cr—Ni
steel which will be used for reactor structural material such as pressure vessel of the
advanced reactor. The purpose of test is to confirm the integrity of the loading unit

and LVDT in the condition loaded in the in-core irradiation hole and to evaluate the



design parameters such as temperature, pressure and heat transfer coefficient estimated
in the design stage. The out-core experiment for the loading unit was performed and
proved to give the force satisfying the stress condition of 150 MPa required for creep
test at 400C for STS304 specimen with 2mm diameter. The nuclear properties such as
gamma heat, neutron fluence were investigated for IP hole at which the irradiation test
has never performed, and heat transfer coefficient was proposed for estimation of
temperature distribution inside the capsule. The irradiation test of this capsule will be
performed for 10 days in the IP-11 of the outside irradiation holes located around the
core in May, 2002. In the test, the neutron fluence will be 5 x 10'"n/cm® at 400C of
the destination temperature for irradiation. In the in-core irradiation test, the heat
transfer coefficient used in design will be reviewed through comparison between the
measuring and the design values. The destination temperature at specimen will be

checked, and the integrity of the capsule and its parts will be verified.
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#1

Al A A (SUS304) ] 387w

=%(TC) 93 148 204 260 315 371 427
FE =
(MPa) 172 144 143 134 125 121 116
% 2 Bellows 54
JE Ay

42 28l 2ol

FHo 4 ¢4=H4P) 50kg/cm”
Free length 34.75
o k= 2ol 25.75
Cycle 4 59,195
o]/ 07 23.0124/12.70mm
Leaflet 57 0.1422mm
Convolutions 32
No of plies 2

# 3 LVDT 54
&5 Ape

AALEAE2E) 600C

- 9y 50kg/cm’

A 2917 W57}

e A9 +15mm

ZFA24 5 x 1014n/cm29]
A1 3,000~ F Z=A}

0.01lmm

1I5mme x 222mmL




¥ 4 Neutron fluence at 24MW power for 10 days operation(nvt)

E > 0.1 Mev E > 0.1 Mev
Height |C-SUS304 C-SUS304 . .
. . C-SUS304 (inner) | C-SUS304 (middle)
(cm) (inner) (middle)
lower upper fsd fsd
-24.2 -132 |1.77E+17| 0.2944 | 1.86E+17 | 0.1192 | 1.32E+17 | 0.1787
-13.2 -2.2 258E+17| 0.1993 | 259E+17 | 0.0958 | 1.23E+17 | 0.1615
-2.2 8.8 276E+17| 0.2140 | 2.94E+17 | 0.0897 | 1.82E+17 | 0.1405
¥ 5 Heating rate of neutron and gamma (W/g)
lojv{:;ght (irgger Mass(g) (’5;)21) fsd g (W)
A-SUS304 -54.2 -44.2 462.63 0.27 0.0215 124.91
-44.2 -34.2 462.63 0.45 0.0174 208.18
A-AI1050 -54.2 -44.2 407.15 0.17 0.0164 69.21
-44.2 -34.2 407.15 0.27 0.0134 109.93
B-A11050 -34.2 -24.2 446.12 0.29 0.0125 129.37
C-SUS304 -24.2 -13.2 16.95 0.77 0.0271 13.05
(inner) -13.2 -2.2 16.95 0.86 0.0257 17.81
-2.2 8.8 16.95 0.81 0.0267 13.73
C-SUS304 -24.2 -13.2 372.30 0.71 0.0143 264.33
(middle) -13.2 -2.2 372.30 0.79 0.0136 294.12
-2.2 8.8 372.30 0.77 0.0137 286.67
C-AI1050 -24.2 -13.2 489.29 0.41 0.0107 200.61
-13.2 -2.2 489.29 0.45 0.0102 217.03
-2.2 8.8 614.65 0.44 0.0102 212.21
D-AI1050 8.8 19.975 614.65 0.33 0.0111 202.83
19.975 31.15 614.65 0.26 0.0125 159.81
3115 42.325 669.65 0.18 0.0143 120.54
42.325 53.5 559.65 0.12 0.0184 67.16
Tube(2] &) -54.2 -44.2 271.43 0.21 0.0178 57.00
-44.2 -34.2 271.43 0.33 0.0145 89.57
-34.2 -24.2 271.43 0.42 0.0138 114.00
-24.2 -13.2 298.58 0.52 0.0118 155.00
-13.2 -2.2 298.58 0.56 0.0110 167.20
-2.2 8.8 298.58 0.55 0.0112 164.22
8.8 19.975 303.33 0.48 0.0124 145.60
19.975 31.15 303.33 0.38 0.0137 115.26
31.15 42.325 330.47 0.26 0.0162 85.92
42.325 53.5 276.18 0.18 0.0201 99.71
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