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A forced outage due to a steam generator tube leak in a Korean nuclear power plant was reported.” Primary
water stress corrosion cracking has occurred in many tubes in the plant, and they were repaired using sleeves
or plugs. In order to develop proper repair criteria, it is necessary to understand the leak behavior of the tubes
containing stress corrosion cracks. Stress corrosion cracks were developed in 0.1 M sodium tetrathionate solution
at room temperature. Steam generator(SG) tubes with short cracks were successfully fabricated with a restricted
solution contact method. The leak rates of the degraded tubes were measured at room temperature. Some tubes
with 100 % through wall cracks showed an increase of leak rate with time at a constant pressure.
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PRODUCTION OF SCC FLAWS AND EVALUATION LEAK BEHAVIOR OF STEAM GENERATOR TUBES

E 1 AEO ARS8 AlHFER
Material 600 HTMA
Maker Inco/Valinox
Heat/lot NX8524
Size 3/4 7 (19.05mm)
OD/thickness 19.05/1.09mm

1024C/3 minutes then

Thermal History cooled to 500C for 7

Spec.(Applied)

minutes
Carbon(%) 0.023
YS, KSI(@207C) 35(241MPa)
YS, KSI(@3007C) -
UTS, KSI(@207C) 96(662MPa)
UTS, KSI(@3007C) -
EL, %(@207T) 39.2
EL, %(@3007C) -
Grain size 5.5
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SCC Development Procedure
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E 2 MEHE oW Aghae HHE Qo
No. | Specimen ID | Target length, mm | Applied pressure, psi|SCC test time, hrs|Defect length(ECT), mm|Defect type Ax./Cir.
1 KY56077 5 2100 668.7 2.14 Axial
2 KY56078 5 2100 331.5 2.72 Axial
3 KY56079 5 2100 141.36 4.5 Axial
4 KY56080 4 2200 163 12.2 Axial
5 KY56081 3 2200 233 4.25 Axial
6 KY56082 6 2200 163 9.23 Axial
7 KY56083 5 2100 412 2.74 Axial
8 KY56084 4 2100 412 5.23 Axial
9 KY56085 3 2100 509 3.6 Axial
10 KY56086 5 2180 333 6.13 Axial
11 KY56087 5 2200 379 5.3 Axial
12 KY56088 5 2118 286 2.56 Axial
13 KY56089 5 2350 290.5 2.56 Axial
14 KY56090 5 2334 290.5 5.24 Axial
15 KY56091 5 2288 108 5.79 Axial
16 KY56092 5 2307 194 6.99 Axial
17 KY56093 5 2338 148 6.41 Axial
18 KY56094 5 2318 106.5 5.41 Axial
19 KY56095 5 2385 41 - Axial
20 KY56096 5 2383 41 14 Axial
Specimen: Alloy 600 HTMA, 19.05mm OD, 1.09mm Thickness
Sensitization: 600°C/36hrs, in Ar and Nitrogen Mixture gas
KY56082 Evolution of leak rate at const. pressure
T SpecimenKY56077 ]
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