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Kori-1 Steam Generator Tube
Plugging Level Forecast

In-Gyu Park

Dept. of Metallurgical Engineering, Sun Moon University

Kori-1 is a two-loop plant having a Westinghouse Nuclear Steam Supply
System(NSSS) with 51 Series steam generators of Alloy 600 MA tubes. The
plant has been in commercial operation since April 29, 1978. A number of tube
degradation mechanisms have been observed in the steam generators to date,
such as pitting, primary water stress corrosion cracking(PWSCC), bulged sleeve
etc.. However, the majority of repairs has been related to the tube pitting. The
effective plugging level at the end of Cycle 12, in June 1993, was 6.4%. Based
on the previous steam generator tube degradation data, Kori-1 S/G tube degra-
dation projection has been made by using a Weibull function technique. The
approach utilized in this study was to provide tube plugging projections based
upon plant historical plugging data. It has then been predicted that PWSCC
would be the main degradation mechanism in the future. Furthermore, it was
estimated that the plugging limit of 15% would be reached around 2004.
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Table 1. Kori-1 S/G Tube Maintenace History{as of 1993)
| Sleeved Plugged -
year ~ |PWSCC . |PWSCC|PWSCC| Bulged | Weld Pulled | Leaked -
Pitting Others | Pitting FIV Others
(TS) (TS) | (UB) | Sleeve | Defect Tube | Tube
1988 | 540 | - 18 | 11 - - - - - 4 6 | 33
1989 184 - - 4 - - 9 7 - - 5 4
1990 376 38 1 - - - 19 6 - - 3 18
1991 - - - - - - - - - - - -
1992 274 52 4 - 7 7 23 - 31 3 7 -
1993 43 34 - 3 27 2 - 111 4 - 6 o
SUM 1437 | 124 I 23 18 34 9 51 124 35 7 27 56 B
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Table 2. Weibull slope, b for Each Degradation Mechanisms

Degradatlon Mode Plttmg

PWSCC(TS) PWSCC(UB)

Leaked Tube Bulged Sleeve

b 0.5 4.3-5.0

4.5 2.3 2.8
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