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Abstract

As a reactor coolant pump (RCP) is operated in the nuclear power system for a long time, so its surface
is continuously contaminatéd by radioactive scales. In order to maintain for RCP internals, a special chemical
decontamination process should be used to reduce the radiation from the RCP surface. In this study, applicable
possibility in chemical decontamination for RCP was investigated for the various stainless steels. The stainless
steel (STS) 304 showed the best electrochemical properties for corrosion resistance and the lowest weight
loss ratio in chemical decontamination process model 3-1 than other materials. However, the pitting corrosion
was generated in both STS 415 and STS 431 with the increasing numbers of cycle. The intergranular corrosion
in STS 415 was sporadically observed. The sizes of their pitting cotrosion were also increased with increasing

cycle numbers.
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Table 1. Chemical composition of materials
Cr C Mn Si P S Ni
STS 304 18.29 0.08 1.11 0.52 0.36 0.02 8.03
STS 415 12.540 0.038 0.670 0.810 0.019 0.009 3.870
STS 431 15.17 0.2 1.00 1.00 0.040 0.030 1.25-2.50
Table 2. Process model 3-1 on chemical decomposition of materials for RCP
Process | Chemical Narme Concentration (g/) Applied Time (Hr)
1 Cycle 2Cycle | 3-5Cycle | 1 Cycle | 2Cycle | 3Cycle | 4 Cycle | 5 Cycle
Oxidation HNO; 0.263 0.263 0.263
3 2 2 1 1
Process KMnO, 0.509 0.509 0.509
Dissolution HNO;, 0.598 0.598 0.598
2 2 2 1 1
Process | C,H,0, 2H,0 1.002 1.002 1.002
) CH,0, 2H,0 0.594 0.480 0.336
Reduction [ 1,0, HO | 1073 1.303 1.378 2 2 2 1 1
LiOH 0.252 0.252 0.252
Te?n%rt)elrlaet(lilre 88°C
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Fig. 1. Variation of polarization curves with increasing

number of cycles for STS 304 in process model
3-1 solution.
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Potential E / V vs. Ag/AgCl

Potential E / V vs, Ag/AgCI
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3. Variation of polarization curves with increasing
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3-1 solution.
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Fig. 5. Variation of polarization curves with increasing
of number of cycles for STS 431 in process
model 3-1 solution.
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