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A Study on the Influence of Corrosion Resistance for the Material of
Reactor Coolant Pump Internals after Chemical Decontamination Process

Sung-Hwan Cha

Abstract

When the RCP(Reactor Coolant Pump) 1s operated in the nuclear power system
for a long time, its surface 1s contaminated, and radioactive scales attach to the
RCP. For the repair of RCP internals, a special decontamination process is used to
reduce radiation of the RCP surface by chemical cleaning. In general, the RCP
internals 15 made of 304 stainless steel(SS) which can cause an corrosion damage such
as intergranular corrosion during the chemical decontamination process. In this rescarch
304 55 has been studied in terms of corrosion characteristics through polarization tests,
weight loss measurments, and SEM(Scanning Electron Microscope) investigation, and

we suggested the optimum chemical decontamination process.
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Table 2.1 RCP chemical decontamination model in the laboratory
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(Pre-treatment) (pH>10) 2 3 A FAAL
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| A Z A A T % T 60 ‘
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(a) Pre-treatment and oxidation process (b) Dissolution process

Fig. 2.1 Chemical decontamination system in the laboratory
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Fig. 3.1 Polarization test results for 304 SS in procss solution.
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Fig. 3.2 Polarization test results for Fig. 3.3 Polarization test results
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Fig. 3.4 Comparison of weight loss test results.
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(@) 75/ 2%CA / 3 (h) 80 / 2%CA / 3 (i) 90 / 2%CA / 3

Fig. 3.5 SEM results for 304 SS after decontamination processes at three different temperature.
(Re/Be|Z2Hed/MIE54 OA : Oxalic Acid, CA : Citric Acid)

(a) 90 / 3%0A / b (b) 90 / 1%CA / 5 (c) 90 / 2%CA / 5
Fig. 3.6 SEM results for G-200 after decontamination processes at 90T
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Fig. 3.7 Microstructure of the corrosion producis generated irom process solutions for 354 SS
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(a) 15-15-56 min. / 3 Cycles (b) 15-15-5 min./ 5 Cycles

(¢) 15-156-10 min. / 3 Cycles (d) 15-15-10 min. / 5 Cycles

(f) 15-15-15 min. / 5 Cycles

(@) 15-30-5 min. / 3 Cycles (h) 15-30-5 min. / 5 Cycles
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‘i) 15-30-10 min. / 5 Cycles

(k) 15-30-15 min. / 3 Cycies (1) 15-30-15 min. / 5 Cycles

Fig. 3.8 Microstructure for 304 SS processed in 1% Citric Acid at 75T
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Table 3.1 The results of weight loss test for selecting the optimum chemical decontamination process

? ”"sn"* RARY | aARA g
Amu gl @ | @emd

# 37* SNV IR |
W1(15/15/5/3)° 001 0.000152
. W2(15/15/5/5) 001 0.000152
W3(15/15/10/3) 0.00 0.000000
W4(15/15/10/5) 0.00 0.000000
W5(15/15/15/3)] 63.261 3401 34.01 0.00 0.000000
W6(15/15/15/5) 63.787 34.17 34.16 0.01 0.000157

W7(15/30/5/3) 61.056 3275 3274 001 0.000164
W8(15/30/5/5) 66.918 36.03 36.02 0.01 0.000149
W9(15/30/10/3) |  63.182 3397 33.96 0.01 0.000158
W10(15/30/10/5)| 58925 31.63 3162 001 0.000170
W11(15/30/15/3)| 62463 33.00 3299 0.01 0.000160
W12(15/30/15/5)| 64.105 34.50 34.49 0.01 0.000156
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