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Corrosion performance of the finned tube of the air cooler in the auxiliary cooling
system under sodium carbonate environment

Takanori Fukuda*, Shiro Murayama **
Iwao Ohshima*** Takenori Nakamura ***

Abstract

Deposition of chemical compound (sodium carbonate and sodium acid carbonate) on
the surface of finned tubes of the air cooler in the auxiliary cooling system was found
after the secondary loop sodium leak accident in the fast breeder prototype reactor
"Monju".

To confirm the reliability of auxiliary cooling system in service life, the experimental
works were conducted,

This report described the work and findings of our study on the external high
temperature corrosion of the finned tube in simulated auxiliary cooling system
environment of the "Monju".

The purpose of this works was to evaluate external high temperature corrosion rate of
type 316 finned tube and identify the change of chemicals on the tubes.

In this study following results were obtained.

(1) Influence of quantity of sodium chemicals were not observed. .

(2) Time dependency of general corrosion rate could be described by the power law.

(3) General corrosion penetration of the finned tubes in the service life could not

threat to reliability of auxiliary cooling System, ¥**#*

F¥** : Inthis study selective oxidation of grain boundary and sensitization of
the material were observed. The study for the phenomena has been starting
as an another program.

Work performed by TOSHIBA Corporation under contract with power reactor and nuclear
fuel development corporation.
Contract number: 09C0141
PNC liaison: Mentenance Engineering Section
Hiroyuki Ota , Keniji Ito
* : Materials Technology Department , Research Institurte, Ishikawajima-Harima Heavy
Industries Co., Ltd.
** : Nuclear Power Division Advanced Plant Design Department, Ishikawajima-Harima Heavy
Industries Co., Ltd..
*** . M Project Gr., Toshiba Corporation
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£ 3 (V2) BBt - SBAE GIER : un)
Hr HER NazC03 NazC03 NaHC03 NaOH
(NaZz L) (4000 1 g/cm2) (400g/cm2) | (400 ug/cm2) | (400 e/cm?)
1000 -0.0186 -0.2814 -0.2362 ~-0.2098 -0.3317
0.07 1.09 0.9z | o081 | ssTT
3600 ~0.0353 -0.7801 -0.6913 -0.2846 -0.7981
0.14 2.95 2.68 N T- _1"6 ---------- é-.“{-O““_
L BREEER . TE:BEAS(un)
£3(92) SERSHBCLIESRE ( um/ 1)
Hr EEL NazC03 NaZC03 NaHC03 Na(H
(NaZz L) (4000 ug/cm?) | (400ue/cm2) | (400ue/cm2) | (400 ug/cm?)
1000 -0.0186 -0.2814 -0.2362 -0.2098 ~-0.3317
o2 3.2 2.7 2.4 3.8
3600 -0.0353 ~0.7601 -0.6913 -0. 2845 -0,7981
"“"O".-é _____ 4.6 4.2 1.7 4.8
LR RREE(R @ TR BEEE(un/1s)
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FA4(2) 44 7 LHBICLDHAB GIEE un)

pELIE-< TER Na2(C03 Na2C03 Na2C03 NaOH
(NaZz L) (4000 g/cm2) | (400ue/cm2) | (40ue/cm?) | (400 ug/cn2)
] -0.00860 -0.0440 -0.0290 -0.0368 ~0.0438
w0sr | 0.02 | | 0.17 | 011 | o4 [T 0.17
4 -0.0230 -0.0817 -0.7794 -0.0834 -0.0755
2o | 0.09 | 0.32 | 0.36 | o032 | 0.29
16 -0.0548 -0.1432 -0.1301 -0.1373 -0.1416
1680 | 0.21 | 0.s6 | 051 | o.ss | 0.55
36 -0.0880 -0.2678 -0.2419 -0.2784 -0.3212
arsohr | 0.34 | .04 | 0.4 | 1.08 | 1.25
60 -0.1267 -0.3630 -(0.3378 -0.3184 -0.3770
6300 | 0.49 | a1 | e 1.24 | 1.46
FA(92) B4 7ILRRCLBIFBEASEE (un/15)
A =R Na2C03 Na2C03 Na2Ca3 Na(H
(NaZz L) (4000 g/cm2) | (400ug/cmd) | (40usg/cm2) | (400 pg/cwd) -
f -0. 0060 -0.0440 -0.02380 -0.0368 -0.0438
woske | 02 ----------- 16 -i—O ------------ 13ﬂ16 -----
4 -0.0230 -0.0817 -0.0794 -0.0834 -0.0755
o | 0.4 | e | 14 |7 s | 13
16 -0.0548 -0.1432 -0.1301 -0.1373 -0.1416
ok | 0.5 | re | 12 | 12 | 13 -
36 -0.0880 -0.2678 -0.2419 -0.2784 -0.3212
s | 0.5 | e | 1.4 | s | 1.9
60 -0. 1267 -0.3630 -0.3378 -0.3184 -0.3770
s | 0.6 | 7 | 1s | s | 1.7
LE BREEGR . TR BEEE(un/1E)
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( gm)

fE B Na2003 Na2CO3 NaHCO3 NaOH
PR 15 B5 (Na 7L (4000 g/er2} (400 g/am2) (400 i g/cm2) (400 u g/om2)
A 7.0 A 7.0 A :T10. 0 A :10.0
000k <s B:12.0 B: 5.0 B: 7.0 B:10.0
r = C:11.0 cC: 7.0 C:10.0 C:15.0
Iy 10. 0 TH: 6. 0 TH: 9.0 Z.12. 0
A:15.0 A:16.0 A:12.0 A 15,0
B:12. 0 B:1868. 0 B:10. 0 8:20.0
3600Hr =5 C:15.0 C:12. 0 C:11.0 C:19.0
. 14. 0 FH: 15. 0 EH: 11. 0 T3 18. 0
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£6 Y4 ULRBCLIEEURIRES (um)
N EEH Na2C03 Na2C03 NaZC03 NaCH
(Nazz L) (4000 g/cm2) | (400ug/cm2) | (40ue/cm2) | (400 ug/cm2)
1 747 =5. 0 =5. 0 =5. 0 =5. 0 =5. 0
s || =5.0 | =<5.0 | =5.0 | =5 .0 | =5 0
4 |7v| =5.0 <5. 0 — ——— ——
oo |&| s5.0 | =5.0 | — | =TT -
16 |24 7. 0 =5. 0O =5. 0 5. 8 =5. 0
680K |&| 6.3 | =5.0 | =5.0 | =5 0 | =5 0
36 {747 6. 5 7.5 14. 5 6. B 10. O
780K | ® | =5.0 | 0.0 | 1o.0 | 6.8 | 15. 5
65O | 747 5. 5 10. 5 14. O 8. 8 6. 5
o0 | & | 6.8 | 14.3 | 12.5 | 1.5 | 10. 0
K7 SREAERBCLDIETNFRSETFST (um)
ZEHER Na2C03 Na2C03 NaHCO03 NaOH
(NaZz L) (4000 18/cm2) | (400ug/cm2) | (400ue/cm2) | (400 ug/cm2)
1000Hr | 24> =5. 0 =5. 0 =5. 0 =5. 0 =5. 0
& =5.0 | =5.0 | =5 0 | i 8.7 | =5 0
3600Hr | 74~ =5. 0O 10. 8 12. 0 5. B =5. 0
®| s5.0 | 6.2 | 16.2 | =5 0 | 6. 2
* T8 (RMERH) OREERIRAFES (35FY)
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Na,CO4(4000 i g/ cm?)
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BEESRA Na,CO3(400 i g/ cm?)

NapyCO3(4000 i g/ cm?)
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HERBE Na,CO4(4000 u g/ cm?) Na,CO;(400 u g/ cm?)
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