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Evaluation of application possibility in chemical decontamination
of materials for reactor coolant pump

Seong-Jong Kim? - Jeong-Il Kimx* - Ki-Joon Kim#*

Abstract : As a reactor coolant pump(RCP) is operated in the nuclear power system for a

long time, so its surface is continuously contaminated by radioactive scales. In order to
perform regular or emergency repair about RCP internals, a special decontamination
process should be used to reduce the radiation from the RCP surface by means of chemical
cleaning. In this study. applicable possibility in chemical decontamination for RCP was
investigated on the various materials. The STS 304 showed the best electrochemical
properties for corrosion resistance than other materials. However, the pitting corrosion
was slightly generated in both STS 415 and STS 431 with the increasing numbers of cycle
and intergranular corrosion were sporadically observed. The size of their pitting corrosion

and intergranular corrosion were also increased with increasing cycle numbers.

Key words : reactor coolant pump(¥4& Wzt H=Z), chemical decontamination(33tAId),

pitting corrosion(I¥F4]) intergranular corrosion(J#1%2])
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STS 304 18.29]1 0.08 | 1.11 | 0.52 | 0.36 | 0.02 | 8.03 Bal.
STS 415 12.5410.038| 0.67 | 0.81 |0.019] 0.009 ;3.870| 0.44 |0.044 0.22 | Bal.
STS 431 17.03| 0.2 | 1.00 | 1.00 |0.040] 0.030 | 1.80 Bal.
Tool steel 11.58| 1.54 | 0.23 | 0.36 |0.022] 0.002 0.72 [0.915]0.014 Bal.
Inconel 600 15.311 0.08 | 0.17 | 0.18 |0.003|<0.001|75.08 0.13 | 0.11 | 8.18
Carbon steel 1.0 [0.380} 0.69 | 0.18 | 0.01 | 0.019 0.05 | 0.17 0.17 | Bal.
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Table 2 Process model-1 on chemical decomposition of materials for RCP

) Concentration(g/L) Maintenance Time(Hr)
Chemical
1 Cycle | 2 Cycle |]3~6 Cycle| 1 Cycle | 2 Cycle |3~6 Cycle
) . HNO; 0.315 0.315 0.315 -
Oxidation Process 4 3 2
KMnOyq4 0.610 0.610 0.610
Decomposition HNOs3 0.718 0.718 0.718
Process Oxalic Acid 1.202 1.202 1.202 3 2 L
Oxalic Acid 0.713 0.576 0.403
Reduction Process | Citric Acid 1.287 1.564 1.654 3 2 1
LiOH 0.302 0.302 0.302
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Fig. 1 Variation of cathodic and anodic polarization
curves with increasing of number of cycles
for STS 304 in process model-1 solution
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Table 3 Result of weightloss experiment with cyele ‘
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Fig. 2 Surface morphology with cycle variation of
| 6 Cycle 0.000092 STS 304(A) in model-1 process solution.
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Fig. 3 Varation of cathodic and anodic polarization
curves with increasing of number of cycles
for STS 415 in process model-1 solution.
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Table 4 Result of weightloss experiment with cycle
variation for STS 415(B)

Weightloss Ratio (g/cm?)
1 Cycle 0.00047
2 Cycle 0.00171
3 Cycle 0.00183
4 Cycle 0.00193
5 Cycle 0.00222

2 Cycle 3 Cycle

20 um
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5 Cycle

Fig. 4 Surface morphology with cycle variation of
STS 415(B) in model-1 process solution.



Az W7 BEe AR s Ad 24 A AS A B 89

Y A4S ASTHAN B3, BATH
of 2719 Zol o T
dol FAHE BE BAL 5 9

|y

249 2ol GANH 24

Fig. 5% 2.9-19) STS 431 AR B »
I3 4ol AAH 2 STS 304 A1 (A)Jr FAF
A T REH SHolY FEEIY S4L
2254 gro | STS 415 A2 (B)ol vla] %4
AslE ASA Ueo FAAREES 84 2
A ERE Wl STS 304ef w8} tha: B g
JeT $AASE Al o] Z7bgel wet vl
WO Gus) olWEe FAT & dydow,
PAARYEE QAR S0 T8 wolih 4 A}
IEFE gel 318 S AAR £ . Fie
3014 Rz u}e} 7o) STS 415 AHel A$ 3 ~ 5
Ael2e BIFANA ARAEE SEIFo G

=ofl Hls] @A Uebd jHE Fig. 59 STS 431 Al

1.4 . T —
Model 1, C
—o—0 Cycle
B3 | —e—1cCycle T
o —a—2 Cycle
<
3 ef
g
>
E 1.1
|
=]
g 10}f
Q
g
o9 |
107
Current density ifAcm ™
1.3 . . o
Model 1, C H £
—o—3 Cycle H £
_ 12||~—e—4cCycle : £ B
2 —o~5 Cycle r H A
< e < £
> o H £
L S—————— R b
> -
e 5
|
Z 10
B
=
o
o
& oo
0.8 L
10"
Current density ifAcm™
Fig. § Variation of cathodic and anodic polarization

curves with increasing of number of cycles
for STS 431 in process model-1 solution
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Table 5 Result of weightloss experiment with cycle
variation for STS 431(C)

Weightloss Ratio (g/cm?)
1 Cycle 0.000478
2 Cycle 0.000479
3 Cycle 0.000499
4 Cycle 0.000534
5 Cycle 0.000608
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Fig. 9 Variation of cathodic and anodic polarization
curves with increasing of number of cycles
for inconel 600(E) in process model-1 solution

Table 6 Result of weightloss experiment with cycle
variation for inconel 600(E)

Weightloss Ratio (g/cm?)
1 Cycle 0.00024
2 Cycle 0.00050
3 Cycle 0.00055
4 Cycle 0.00077
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Fig. 10 Surface morphology with cycle variation of
inconel 600(E) in model-1 process solution.
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Fig. 11 Variation of cathodic and anodic polarization

curves with increasing of number of cycles
for carbon steel in process model-1 solution.
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