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Pipe wall-thinning by flow-accelerated corrosion (FAC) is a significant and costly damage of secondary
system piping in nuclear power plants (NPPs). All NPPs have their management programs to ensure pipe
integrity from wall-thinning. This study analyzed the pipe wall-thinning caused by changing the amine,
which is used for adjusting the water chemistry in the secondary system of NPPs. The pH change was
analyzed according to the addition of amine. Then, the wear rate calculated in two different amines was
compared at the steam cycle in NPPs. As a result, increasing the pH at operating temperature (Hot pH)
can reduce the rate of FAC damage significantly. Wall-thinning is affected by amine characteristics depending
on temperature and quality of water.
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Fig. 1. Heat Balance Diagram.
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Table 1. Operating Conditions of Analysis Lines

No Line Name Quality ng’ ' Fl((;jlvlbl/ihf;te Phase

1 HTR 2 - HIR 3 0 203.5 7.6537 Water

2 HTR 3 - Deaerator 0 236.1 7.6537 Water

3 FW Pump - HTIR 5 0 274.6 12.745 Water

4 HTR 6 - HIR 7 0 394 12.745 Water

5 HTR 7 - SG 0 450 12.745 Water

6 SG - HP TBN 0.9975 552.9 12.72 Water + Steam

7 HP TBN - MSR 0.8491 350.951 9.252 Water + Steam

8 HP TBN - HTR 7 0.9107 458.056 0.88 Water + Steam

9 HP TBN - HTR 6 0.8743 401.619 0.7695 Water + Steam
10 LP TBN - HTR 3 0.9962 242.888 0.2578 Water + Steam
11 LP TBN - HTR 2 0.9472 209.92 0.4458 Water + Steam
12 MSR - MSDT 0.0107 341.631 1.377 Water + Steam
13 MSDT - HTR 5 0 341.631 1.377 Water

Table 2. Results of Wear Rate Analysis
Wear Rate | Wear Rate
No| e | MR Compn | mn || e | CGTAT |
@ (b)

1 |HTR 2 - HIR 3 9.460 9.108 6.724 6.496 0.00414 0.00673 162 %
2 | HTIR 3 - Deaerator 9.460 9.108 6.724 6.496 0.00517 0.00840 162 %
3 | FW Pump - HIR § 9.434 9.328 6.696 6.662 0.00870 0.00932 107 %
4 |HTR 6 - HIR 7 9.434 9.328 6.645 6.614 0.00459 0.00489 107 %
5 |HTR 7 - SG 9.434 9.328 6.180 6.181 0.00220 0.00219 100 %
6 |SG - HP TBN 9.444 9.341 5.962 5.981 0.00332 0.00319 96 %
7 | HP TBN - MSR 9.444 9.341 6.609 6.581 0.00047 0.00050 106 %
8 | HP TBN - HTR 7 9.444 9.341 5.889 6.388 0.00083 0.00046 56 %
9 | HP TBN - HIR 6 9.444 9.341 6.050 6.635 0.00170 0.00114 67 %
10 |LP TBN - HTIR 3 9.478 9.136 6.315 7.213 0.00031 0.00014 44 %
11 |LP TBN - HIR 2 9.478 9.136 6.312 7.115 0.00245 0.00123 50 %
12 | MSR - MSDT 9.014 9.718 6.260 6.914 0.00469 0.00111 24 %
13 | MSDT - HTR 5 9.014 9.718 6.187 6.904 0.00524 0.00124 24 %
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Fig. 2. Ratio of Wear Rate between Ammonia and ETA.
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