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Corrosion Impact of Chilled Water Leaking into RCW System
and Countermeasures

Lu Yeting, You Zhaojin, Shen Yanfang
CNNC Nuclear Power Operations Management Co. Ltd., Haiyan, Zhejiang, 314300, China

Abstract: The circulating cooling water system (hereinafter referred to as RCW system) and
chilled water system using inhibitor is different in CNNO NPP3. The chemical analysis showed that
the corrosion inhibitor by nitrite is frozen water leaking into the hydrazine/lithium hydroxide as
RCW inhibitors will make the iron in water content increased significantly. In this paper, by
investigating the rising of the nitrite ion in RCW system, the impact of chilled water leaking into
RCW system is evaluated, and the corrective measures to be taken are analyzed. Ccombined with
the laboratory and field tests, it is concluded that although the corrosion rate of metal materials
resulting from the nitrite ion in RCW system exceeded that in normal operation, but it is within the
acceptable range. At this stage, the corrosion can be mitigated by natural water feedand drainage to
reduce the impurity ions. In view of long term operation, it is recommended to replace the inhibitor
of the chilled water at the appropriate time, thus to solve the impact of chilled water leaking into
RCW system completely.

Key words: Inhibitor, RCW system, Chilled water
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3 LAC9/10 RCW
700 kPa 13~36 7134-PV33/34/36/38  7192- PV52
/PV53
RCW LACY9/10
RCW - RCW
2.2 RCW
LAC9/10 2
pH RCW
RCW RCW
221 RCW
6 RCW
RCW
RCW
1
2010 8 13 1# 1
RCW RCW
2.3 mg/kg 3.7 1.5 L/s 0.2
mg/kg 887 ng/kg L/s) 1
15 pg/kg 5000t 20
RCW 10 10
13
RCW RCW
RCW RCW
222 RCW
2
21
RCW
7311-LAC9/10 LAC9/10
RCW 200 mg/kg
RCW
1 LAC9/10 RCW
R/B107 RCW
65 RCW 2 mg/kg
LAC9/10
RCW RCW
2 RCW
LAC9/10 RCW RCW
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Table 2 Comparison of Corrosion Rates of B10 with Several Different Inhibitors and pH=10 Addition of
3 mg/kg Nitrite Solution

X X XRD
RCW B10 XPS
+ + + B10
RCW B10
1 Al06 BI10
[ A106 pH
BI10
0.005 mm/a
X XRD B10 2
A106 +
X A106
XPS I A106 B10
A106 3
RCW
A106 RCW
- RCW
A106 RCW
1 RCW RCW A106
2 BIO 3
B10 + 3.1 RCwW
Pickering G2 RCW
BI10
RCW RCW
1 pH=10 3 mg/kg
Table 1 Comparison of Corrosion Rates of Carbon Steel with Several Different Inhibitors and pH=10 Addition of
3 mg/kg Nitrite Solution
Sppm 50 ppm 5 ppm 100 (pH=10) 5 ppm (pH=10)
ppm 3 ppm 5 ppm
/um~a"1 0.11 0.096 0.89 0.32
1 ppm=10"°
2 pH=10 3 mg/kg B10

H=10 5 ppm =
5 ppm 50 ppm 5 ppm (p ) pp (pH=10) 5
100 ppm 3 ppm ppm
/um -a”! 0.013 0.010 0.046 0.079
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RCW X
NaNO,-Na,MoOy -
RCW 200 L
2500
kg 75000 kg Bl A106  BI0
NaNO,-Na,MoOy4
Li" A106
Li’ 2.6 mg/kg y B10
Li’ 2.2 mg/kg -
0.2 L/s Li’
RCW 20 mg/kg A106 B10
RCW NaNO,-Na,MoOy4
N,H;s" 20 mg/kg A106
N,H;s" 600 mol N,H;" B10
1d (3]
A106
Pickering G2 RCW B10
NaNO,-Na,MoO,
- A106 BI10
NaNO,-Na,MoOy4
RCW - NaNO;-Na;MoO,
3.2 RCW 3.3 RCW
60 t RCW
1000 t RCW
RCW A106 1
RCW 3 mg/kg
NaNO,-Na,MoOy4 A106
0.075 mm/a
RCW
12.5 mm 1.6 mm
LAC9/10
1 R2a RCW
2# 7
A106 B10 RCW RCW

2#
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6 RCW
5 14 5792 pg/kg 11 21
21 ug/kg 5 14
pgkg 11 21 207 pg/kg
ng/kg
362 ug’kg 82 ng/kg
2000 pg/kg
2 d
ugkg 36 ug/kg 10d
RCW
900 pg/kg
ng/kg
RCW
RCW
4

RCW RCW

3560

200

44

250
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