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A number of piping components in the secondary system of nuclear power plants (NPPs) are exposed to
aging mechanisms, such as flow-accelerated corrosion (FAC), cavitation, flashing, solid particle erosion,
and liquid droplet impingement erosion. Those mechanisms may lead to thinning, leaking, or rupture of
the components. Due to the pipe ruptures caused by wall thinning in Surry unit 2 in the USA in 1986
and Mihama unit 3 in Japan in 1994, pipe wall thinning management has emerged as one of the most
important issues in the nuclear industry. To manage pipe wall thinning, a foreign program has been utilized
for NPPs in Korea since 1996. As our experience and knowledge of pipe wall thinning management have
accumulated, our program needs to reflect our experience, requests from users, and the result of recent
experiments using Flow Accelerated Corrosion Testing System (FACTS). FACTS is the empirical experimental
facility developed by Korea Atomic Energy Research Institute (KAERI) for tests. Accordingly, KEPCO-E&C
developed a 3D-based pipe wall thinning management program called ToSPACE in 2016. This paper describes
a comparison between the FAC analysis results using TOSPACE and the experimental results using FACTS
to verify their applicability to pipe wall thinning management in NPPs.
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Fig. 1 Flow Accelerated Corrosion Testing System (FACTS).
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Fig. 3 Design of experimental parts.

CORROSION SCIENCE AND TECHNOLOGY Vol.19, No.3, 2020



COMPARISON BETWEEN FAC ANALYSIS RESULT USING TOSPACE PROGRAM AND EXPERIMENTAL RESULT

Table 1 Database of experimental model

No. Component Material oD, Thickness, 1D, Length, Insulation Insulation
Name mm mm mm mm Type Thick, mm
1 W-PO1 A312 TP304 88.9 5.49 77.93 500 Cal. Sil 55
2 W-Vo1 A312 TP304 88.9 5.49 77.93 500 Cal. Sil 55
3 W-RO1 A312 TP304 | 88.9x60.3 5.49x5.54 77.93%49.25 187 Cal. Sil 55
4 W-P02 A106 60.3 5.54 49.25 643 - -
5 W-001 A106 60.3 - 40 5 - -
6 W-P03 A106 60.3 5.54 49.25 580 - -
7 W-EO01 A106 60.3 5.54 49.25 - - -
8 W-P04 A106 60.3 5.54 49.25 839 - -
9 W-002 A106 60.3 - 40 5 - -
10 W-P05 A106 60.3 5.54 49.25 218 - -
11 W-E02 A106 60.3 5.54 49.25 - - -
12 W-P06 A106 60.3 5.54 49.25 155 - -
13 W-X01 A312 TP304 | 60.3x114.3 5.54x6.02 | 49.25%102.26 217 Cal. Sil 55
14 W-P07 A312 TP304 114.3 6.02 102.26 500 Cal. Sil 55
L} AE4 & UTE Fig. 4e14 5= sl o] 47} AEAEe
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Table 2 Average, min, and max wall thinning rates measured
by UT (unit: mm/y)

Component No. | W-P03 W-EO1 W-P04 W-E02
Average 0.27 0.43 0.38 1.19
Minimum 0.10 0.20 0.18 0.80
Maximum 0.70 0.65 0.55 1.50
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