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

Chemical Decontamination Process
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Abstract

When the RCP(Reactor Coolant Pump) is operated in the nuclear power system for a
long time, its surface is 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 is
made of 304 stainless steel(SS) which can cause an corrosion damage such as
intergranular corrosion during the chemical decontamination process. In this research

304 SS has been studied in terms of corrosion characteristics through polarization tests,
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weight loss measurments, and SEM(Scanning Electron Microscope) investigation, and

we suggested the optimum chemical decontamination process.

Keyword : 922 Y24 ¥ Z (Reactor Coolant Pump), 3}8+4) 9 ¥4 (Chemical Decontamination
Process), 304 2H|1# 273304 Stainless Steel), $JA1%4] (Intergranular Corrosion)
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ARZUANHL AeAGTH) A=) WA nAE ol BF AT

olfrh wetA, ® AFdME AT AT 2EXAL 75 80, 0CE EFE
o dYAL, EHITAHL 0CET FAt. E3], BIFTHNAN LMol 7§ Oxalic
Acid® Citric AcidZ HAlal7] 98 7154e ZAs] A8 a4 HaAde 9@
Oxalic Acid®] HAFTEA 3% 74 Citric Acid 1, 2%9) 27L& ¥338te] 2 LA
o ANH BAEARE ZASAT TAHY HLATE AXTAH 158, AsFTAG 29T
AL 7 0%z 39, HF AQITAF 60CY &2 A¥sant 8% AgA 33
W gole FulglAdA gEolAn FAGA wil Bad AFGAFToZ ojFHE, o
W AlFHE Al ¢ 10RFEoER A4¥4Y REATFAME 74 I 1029 FX

HAGTAHL AFLAA AHs7] A8 Table 2.1 2% FTAE APLAL A=z
sto] Fig. 210148 o]l F 79 229 Hlo|AE o] &3td FFqAEFTH FXE T4
gk A U F2xole AAYITHIA AFTH Yol & Hlo)AE P 75 80, 90T
ol Al 2=ZAE FAHEAM IAFAEES ATt F dA d2Fd = Oxalic Acid 3%,
Citric Acid 1, 2%9] A71A] 279 £254 €4S Yol 60CE FAsAA HA¥E +3
sHATH

Table 2.1 RCP chemical decontamination model in the laboratory

T EA AR OFFE LE(T) | FAANZ H] 51
A e A Sodium Hydroxide "
(Pre-treatment) (pH=10) 75, 80, 0 15
Zt FAY FA AT
)=
PR Nitric Acid 30(g/ ¢) 10
( (;_x' p Otioon) Potassium - 75, 80, 90 | 30%
1da Permaganate 3(g/ )
) ol A
e Oxalic Acid 30(g/ ¢) , | Oxalic Acide
(Dissolution) Citric Acid 10. 20(a/ 8) 60 30 Citric Acid=
issolution itric Aci . 20(g NA AE
HZ A H FHT 60
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(a) Pre-treatment and (b) Dissolution process
oxidation 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 the weld Fig. 3.3 Polarization test results for two
metal in process solution materials in oxidation process
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Fig. 3.4 Comparison of weight loss test results.
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Fig. 3.5 SEM resuits for 304 SS after decontamination processes at three different temperature.
(25/EaFAHEA/HE B4 OA : Oxalic Acid, CA : Citric Acid)
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Fig. 3.6 SEM results for G-200 after decontamination processes at 90C
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Fig. 3.7 Microstructure of the corrosion products generated from
process solutions for 304 SS
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(b) 15-15-5 min./ 5 Cycles

(a) 15-15-5 min. / 3 Cycles

(d) 15-15-10 min. / 5 Cycles

(c) 15-15-10 min. / 3 Cycles
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A2 YA H L) HGAGTH) AR WA nAE G BE AT

et e A HARAol wAHUY WA, G-2009] AHEE Ryoz Ay Yzhe
AL 98 Aoz o4sm 3G 304 SS9 AMNREAN LARE Ros woad,

34 FAYHE AXZT| =A}
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(a) Oxidation / 5 Cycles (b) Dissolution / 5 Cycles

Fig. 3.7 Microstructure of the corrosion products generated from
process solutions for 304 SS
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(a) 15-15-5 min. / 3 Cycles
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(¢) 15-15-10 min. / 3 Cycles (d) 15-15-10 min. / 5 Cycles

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

S

(g) 15-30-5 min. / 3 Cycles (h) 15-30-5 min. / 5 Cycles

(i) 15-30-10 min. / 3 Cycles (j) 15-30-10 min. / 5 Cycles

(k) 15-30-15 min. / 3 Cycles () 15-30-15 min. / 5 Cycles
Fig. 3.8 Microstructure for 304 SS processed in 1% Citric Acid at 75C
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Table 31 A7) 4807 Adxy ¥4 AGTHE A8 12709 FAZZF Aol
e Agtolth 47|ME & F ARl B7] 2HAR AN vlaA JARA ] el
AN W3, W4, W5 AR = WA TA 158, AT 158, 358 10 g 3

o
P
o

5 9 53wAN 2eTY 152 489 33 A AWelA A FAGFe gt Ao
2 ugy. g, F5ENd R FARE A9 2% 3 $AL 2@ YA

of g HA AN TAL AANYTA 1568, AskFAF 158, £YFA (1% Citric Acid)

Table 3.1 The results of weight loss test for selecting the
optimum chemical decontamination process

FE | maxm | wen | wwus | RAunw | euvay

JRY. (cm?) (g) (8) (g) (g/em®)
wW1(15/15/5/3)° 65.903 35.39 35.38 0.01 0.000152
W2(15/15/5/5) 65.907 3535 35.34 0.01 0.000152
W3(15/15/10/3) 60.105 32.22 32.22 0.00 0.000000
W4(15/15/10/8) | 64.773 34.25 34.25 0.00 0.000000
W5(15/15/15/3) 63.261 34.01 3401 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 32.75 ' 32.74 0.01 0.000164
WB8B(15/30/5/5) 66.918 36.03 36.02 0.01 0.000149
W9(15/30/10/3) 63.182 33.97 33.96 0.01 0.000158
W10(15/30/10/5) 58.925 31.63 31.62 0.01 0.000170
W11(15/30/15/3) 62.463 33.00 32.99 0.01 0.000160
W12(15/30/15/5) 64.105 34.50 34.49 0.01 0.000156
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Acid A Qo2 A 715 Aoz Buhn

CAETAT LAY RANYNES gRE BTN BAHY 7 2= o 1m A
=S @b, L ©)3te] HEY o] LRBFAE ALEH RAYYES Ao
2 AAT # U4& Aoz #ug

- AU ES TEste] AAY 2 A8EY L BCAM ReFA L9 1% Citie
AcidZ stil Z} FAANRE ZAs] HA JFALTH AP 3

AlZbol YARA G 71 & ¥ FE ANYS FASAL, AR g Sk
ol Hdidl FFzACEE AANYFA 152, stz 15r, e F

Ak
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