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Root Cause Analysis of Axial ODSCC of
Steam Generators Tubes of OPR1000

Hong-deok Kim', Su-ki Park’, Chang Jae Yim™ and Han Sub Chung***

ABSTRACT

Domestic nuclear steam generators with Alloy 600 HTMA tubes have experienced axial cracking at eggcrate tube
support plates(TSPs). The axial stress corrosion cracks were observed at the crevice between outside of tubes and
eggerate TSPs. The root cause of axial cracking was investigated by thermal hydraulic analysis and sludge
distribution diagnosis. It is suggested that deposition of sludge at eggcrate TSPs could increase the outside surface
temperature of tube and promote the enrichment of impurities at crevice, and thus accelerate cracking. Additionally
strategy for reducing the sludge ingress to steam generators is discussed.
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Table 1 Comparison of circumferential SCC at TTS and axial ODSCC at TSP

Factor Circum. crack at TTS

Axial crack at TSP

Tube materials

Alloy 600HTMA sensitive to SCC

Temperature High hot leg temperature

Kidney zone at TTS

Sludge deposits

- Increase of outside surface temp. of tube
- Formation of crevice environment
- Change of stress distribution

Eggcrate TSP
- Increase of tube OD surface temperature
- Formation of crevice environment
- No change of stress distribution

Applied tensile stress

Tube expansion stress + Operation stress

Operation stress

Small dents Change of stress distribution

No dent

Build-up of impurities

“Deposit”

No line contact Line contact
?

Vg=average water velocity

Surface temperature
1 misec 26°C O

~50 MPa OD
surface stress

O e (D)
surface tensile stress

Chemical intensity
(concentration, pH)

0 m/sec
285°C (4)| 0MPa

Vi=1 m/sec Peripheral Distance from A to B
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