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Fabrication and Use of Corrosion Defect Specimens for Enhancement of
ECT Reliability for Nuclear Steam Generator Tubing
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Abstract The development of an integrated technology including fabrication of corrosion defect specimens and their practical
use is needed to enhance the reliability of eddy current test for nuclear stearn generator tubing. In this paper, the necessity
and importance are presented from the viewpoint of the structural integrity, simulation specimens for real defects, and
experiences from the destructive examination of pulled tubes. The models for several corrosion defects are also briefly
introduced, with the scheme for their practical use.
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Table 1 Comparison of EDM notch and hole with

corrosion defect specimens

EDM notch
and hole

corrosion
defect specimen

the similar mechanism
by which the defects
are formed in plants

defect | mechanical
fabrication| machining

- small crack opening

sce wide notch opening (<10 pm)
(> 150 pm) - intergranular
crack path

just like the pits
in plants, filled
with corrosion product

Pit empty drill hole

impossible to

IGA simulate

possible to simulate

effect of | impossible to possible to simulate

sludge | simulate
cost low high
reliability | low very high
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Fig. 1 Comparison of EDM notch with corrosion crack;
(a) EDM notch and (b) corrosion crack
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2.4.1. Pitting
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Fig. 2 ODSCC morphology ; (a) penertation test and
(b) SEM image
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3.2. Pitting
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(b)

Fig. 3 Pit morphology ; (a) OD surface and (b) cross

section
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Fig. 4 IGA morphology ; (a) OD surface and (b} cross

section
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