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Piping and equipment are degraded by flow-accelerated corrosion (FAC) in nuclear power plants. FAC
causes numerous problems and nuclear utilities maintain programs to control FAC. The key parameters
influencing FAC are hydrodynamic conditions, water chemistry, and effect of materials. Recently, a nuclear
utility has planned slight power uprates in Korea. Operating conditions need to be changed in the secondary
system according to power uprates. This study analyzed the effect of wall-thinning caused by power uprates.
The change of operation data in the secondary cycle is reviewed, and wall-thinning rates are analyzed in
the main lines. As a result, two phase (mixture of water and steam) lines have a greater impact than a
water line under power uprate conditions. Also, the quality of steam is the most important factor for FAC
in two phase lines.
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Fig. 1. Flow and temperature dependence of single-phase FAC".
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Fig. 2. Steam quality dependence of two-phase flow".
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Fig. 3. Analysis lines on heat balance diagram.
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Table 1. Operating condition of normal and power uprates conditions

Pressure Temperature
Line (Psia) ('F)

Enthalpy Flow Rate

(Btw/lb) (Mlb/h) Quality

No.
NOY | PU | RCY | NO" | PU | RCY? | NOV

PU RCY |NOY | PU | RCY | NOY | PU? | RCY

1 495 | 513 3.8 % | 161.78 | 16336 (1.0 % - - 4.081 | 4248 |41 %| O 0 -
2 |118.35|123.62|4.5 % | 340.21 |343.50| 1.0 % | 311.36 | 314.80 | 1.1 % [5959|6.281 |54 % | O 0 -
3 1190.39|198.67 | 4.4 % | 377.68 |381.23|0.9 % | 35097 | 354.76 | 1.1 % [5959|6.281 |54 %| O 0 -
4 (319.44|333.28 | 4.3 % | 423.13 |427.09 | 0.9 % | 40021 | 404.58 | 1.1 % [5959|6.281 |54 %| O 0 -

5 |779.72 {81837 (5.0 % | 522.07 | 527.50 | 1.0 % | 1196.60

119498 | -0.1 % |3.769 | 3.949 | 4.8 % | 0.995 | 0.994 |-0.04 %

6 |324.58339.53|4.6 % | 424.61 |428.83|1.0 % | 1127.82

112545 | -0.2 % | 0.638 | 0.682 | 6.9 % | 0.906 | 0.902 [-0.42 %

7 1203.81|213.58|4.8 % | 383.37 |387.33| 1.0 % | 1107.56

1105.64 | -0.2 % | 0.692 | 0.739 | 6.8 % | 0.892 | 0.888 [-0.39 %

8 | 23.63 | 24.69 | 4.5 % | 236.97 |239.37|1.0 % | 1155.36

1157.04 | 0.1 % | 0.153]0.161 | 5.2 % | 0.996 | 0.997 [ 0.09 %

9 |1218.35]230.29 5.5 % | 389.21 |393.79| 1.2 % | 363.33

36825 | 1.4 % | 0594 | 0.64 (7.7 %| O 0 -

DNO : Normal Operation, ?PU : Power Uprates Operation, ?RC : Rate of Change, ((PU-NO)/NO) x 100 (%)
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Table 2. Results on wear rates

Average of Wear Rate
No (mils/yr) Rate (%)
(PU/NO)*100
NO PU
1 1.456 1.365 94 %
2 2.910 2.959 102 %
3 3.990 4.022 101 %
4 1.605 1.523 95 %
5 1.126 1.412 125 %
6 10.054 14.395 143 %
7 0.017 0.020 119 %
8 1.008 0.601 60 %
9 2.925 2.870 98 %
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Fig. 4. Comparison of wear rate between normal and power uprates conditions.
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