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The Effect of Cu on the Intergranular Stress Corrosion Cracking of Alloy 600 MA

In-Gyu Park, Il Soon Hwang*

Sun-Moon Universiy, *Seoul National University

During the unscheduled outage to repair steam generator(S/G) tube leakage in
1994, a defective S/G tube was removed from Kori Unit 1 for a detailed examina-
tion. The results of destructive examinations confirmed the presence of Outside
Diameter Stress Corrosion Cracking(ODSCC) at locations indicated by in-service
Eddy Current Testing(ECT). The maximum depth of any of defects was 95% of
the wall thickness, as determined by metallography. Defects were located primarily
in the sludge pile and appeared to be associated with crevice regions formed at
Top of Tube Sheet(TTS) sludge pile. Caustic environment could be obtained
through crevice boiling process. During crevice boiling process, cations such as so-
dium could be accumulated, and anion species could be evaporated. These resulted
in a high molar ratio of [Na*/Cl™] and high pH. Corrosion potential could also
be elevated due to Cu oxide formation from the metallic copper deposit on tubing.
The pure Cu deposited on tube surface might be oxidized by dissolved oxygen dur-
ing start-up.
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Fig. 1. Sketch of the flaw observations in a pulled
tube(S/G-B R29 C50) with the distance from the
top of tubesheet.
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Table 1. Composition of hard sludge deposited on
the outer surface of a pulled tube(S/G-B R29
C50) (wt pct)

COMPOSITION SLUDGE #1 SLUDGE #2 SLUDGE E

Cu 51.6 519 518
FE,0, 38.5 375 38.0
NiO 38 3.7 3.8
P05 2.7 2.3 28
Zn0 15 15 15
MnO, 11 1.2 12
Si0, 0.96 0.98 0.97
ALO, 0.47 0.47 0.47
MgO 0.29 0.43 0.3
Ca0 0.22 0.2 0.22
Cr,0, 0.070 0.116 0.093
PbO, 0.067 0.037 0.052
Na,0 0.041 0.043 0.042
ASO; 0.032 0.043 0.042
TiO, 0.012 0.013 0.013
C 0.080 0.07 0.08
S 0.01 0.01 0.01
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Fig. 2. Compositional variations in the thickress
direction of the skin crust obtained during a S/G-
A R27 C34 tube pull-out.
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Fig. 3. Flaw size and location observed in a pulled
tube(S/G-B R29 C50), and the schematic of
sludge pile.
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Fig. 4. EADX analyses on the fracture surface.
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