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(Design and Fabrication of Creep Capsule 02S-08K)
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Abstract

The creep capsule(02S-08K) was designed and manufactured in order to



creep behavior for zirconium alloy, stainless steel, 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 in—core
irradiation condition and to evaluate the design parameters such as temperature,
pressure and heat transfer coefficient estimated in the design stage. The previous
irradiation creep test was performed at IP hole at which neutron flux is very low, so
the capsule was designed with the concept of non-instrumentation capsule of which
protection tube was very short. But this capsule has the stainless steel protection tube
of bm length in order that it should not be damaged in the environment of high
radiation. In order to control the temperature of the specimen, the main heater around
the specimen is located around the specimen and the sub-heater is wound around the
outside Al thermal media. The out-core experiment for the loading unit was performed
and proved to give the force satisfying the stress condition of 250MPa required for
creep test at 600C for STS316LN specimen with 3.8mm diameter. The irradiation test
of this capsule will be performed for 28 days in the CT hole in October, 2003. In the
test, the neutron fluence will be 2.84 x 10%n/cm?”

test, the integrity for the capsule parts and the instruments will be confirmed and the

at 600C. In the in-core irradiation

data will be stored up to design the creep capsule for multi—specimen.
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X 1 Bellows &4

gz Abo}
44 Hastelloy C-276
cold reduced
Ho > HAP) 50kg/cm’
Free length 74.5
Ao g5 Aol 56.5
Cycle 4 19,314
<]/ 7 34/23mm
Leaflet F7 0.14mm
Convolutions 52
No of plies 2
x LVDT &4
gz Ab
AAETE=AE2E) 600C
7 9t 50kg/cm”
A 5917) AF7h2
M SAHS +15mm
HAx{E = 0.0lmm
9] A7) 220mmL/2m integral MI




FH
w

A A (24AMW for 28 days)

E > 0.1 Mev E > 0.1 Mev
) . C-STS304 . )
Height (cm) C-STS316 (inner) . C-STS16 (inner) | C-STS304 (middle)
(middle)
lower upper fsd fsd fsd fsd
-24.2 -175 |5.04E+20| 0.0280 |4.99E+20| 0.0123 |2.45E+20| 0.028 |240E+20| 0.0121
-175 -10.8 |5.70E+20| 0.0264 |5.63E+20| 0.0116 |2.72E+20| 0.0267 | 2.66E+20 | 0.0115
-10.8 4.0 5.93E+20| 0.0254 |5.90E+20| 0.0113 |2.84E+20| 0.0254 | 2.84E+20 | 0.0111
E 4 TFEA L AAEAA Y] TEF(W/g)
IO;I:rlght (ir;lger Mass(g) (?A(/)Zl) fsd ko (W)
A-STS304 -54.2 442 473.50 0.60 0.0183 284.10
-44.2 -34.2 473.50 1.84 0.0100 871.24
A-AL1050 -54.2 442 447 87 0.50 0.0134 223.94
442 -34.2 44787 1.50 0.0075 671.81
B-AL1050 -34.2 -24.2 537.73 3.07 0.0053 1650.83
C-STS316 -24.2 -175 10.57 472 0.0206 49.89
(inner) -175 -10.8 10.56 5.54 0.0191 58.50
-10.8 -4.0 10.60 5.73 0.0189 60.74
C-STS304 -24.2 -175 227.78 475 0.0084 1081.96
(middle) -175 -10.8 227.44 5.44 0.0079 1237.27
-10.8 -4.0 228.46 5.65 0.0077 1242.82
C-AL1050 -24.2 -175 348.13 419 0.0053 1458.66
-175 -10.8 347.62 478 0.0050 1661.62
-10.8 -4.0 349.17 5.01 0.0048 1749.34
D-AL1050 -4.0 5.2 591.91 471 0.0044 2787.90
5.2 145 591.91 3.80 0.0049 2787.85
145 23.7 591.91 2.69 0.0059 1592.24
23.7 329 591.91 1.66 0.0075 982.57
Tube($]-5) -54.2 442 286.07 0.60 0.0145 171.64
-44.2 -34.2 286.07 1.75 0.0082 500.62
-34.2 -24.2 286.07 3.53 0.0056 1009.87
-24.2 -175 192.53 4.81 0.0057 926.03
-175 -10.8 192.24 5.48 0.0054 1053.48
-10.8 -4.0 193.10 5.78 0.0053 1116.12
-4.0 5.2 263.90 5.47 0.0048 1443.53
5.2 145 263.90 4.47 0.0053 1179.63
145 23.7 263.90 3.13 0.0064 826.01
23.7 329 263.90 1.95 0.0081 514.61
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