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Effect of Cr on Flow Accelerated Cormrosion of Carbon Steel
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The alloy content of structural materials of nuclear power plants has been recognized an important factor
in predicting flow accelerated corrosion (FAC). In particular, many literature data reported that chromium
content is one of the most important alloying element and even a small amount of chromium is effective
to suppress FAC. This report reviewed and compared chromium models of Ducreux, Bouchacourt, and
Kastner which were used in predicting FAC rates. The plant data indicate that Ducreux model may be
conservative for the specimen containing 0.15 wt% chromium. The related articles were reviewed as follows.
Combined effects of chromium content, pH, temperature, dissolved oxygen (DO), flow velocity, test time,
and kinds of amine on the FAC rate were described. 0.1 wt% chromium in steel did not affect the FAC
rate with changes in pH. The FAC rates pronounced with higher flow rate and increased with increasing
test duration(600 d) for 0.013 wt% chromium. The FAC rates in mixed amine chemistry were higher than
in ammonia chemistry, which may be lessened by the addition of chromium to the steel.
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Fig. 1. Ducreux describing effects of Cr, Cu, and Mo of carbon
steel on FAC rates."®
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Fig. 2. FAC rates of carbon steel: (a) Bouchacourt model describing effects of Cr and time (b) Kastner model describing an effect

of Cr+tMo contents."?
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Fig. 4. Effect of pH on the FAC rate with varying Cr contents.'”
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Table 1. Water chemistry conditions™

Test Target Feed tank Chemistry Effluent [actual loop chemistry]
Run# Duration pHasc NH; ETA DMA NoH; NoHj e 0,
[hours] [pHr] [ppb] [ppb] [ppb] [ppb] [ppb] =t [ppb]
9.90
9A 720 (637] 8000 - - 25 <10 9.87-9.93 <1
9.86
10A 720 3500 7000 - 25 <10 9.84-9.89 <1
[6.37]
9.75
8B 2000 [637] 500 7000 500 25 <10 9.74-9.80 <1
9.75
8C 720 [637] 500 7000 500 25 <10 9.74-9.79 <1

Table 2. FAC rates determined from weight loss measurements™

Cr Alloy | Test Test Number
Content ..
[wi%] Code | Position 9A 10A 8C 3B
6 1.2 3.7 3.0 4.1
1
3 2.8 42
0.01 11 2.1 3.1 34 2.8
4 3 5.6
8 3.5
5 1.2 22 1.8 1.4
0.13 2
7 1.2 2.0 1.5 1.0
4 1.7 1.0
1.11 5
2 1.0
Weld Deposits
8 1.0 2.4 23
0.05 6
9 1.7
9 2.1 2.6 23
0.07 7
10 14
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