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ABSTRACT

The corrosion on steam generator tubes of the secondary side of pressurized water reactor inhibits heat

transfer. One of the most efficient techniques improving the heat transfer performance of a nuclear electric

generation is a corrosion control. The environmental parameters mostly affecting corrosion are materials and

chemical additives. It seems that no further corrosion occurs in steels with Polyacrylic acid polymer dispersant
treatment. Polyacrylic acid forms a protective coating with uniform thickness on metal surface. Polyacrylic
treatment appears to be the most convenient way to enhance the thermal performance by the thermal

conductivity improvement in steam generators.

KEY WORDS : Steam generator(5 7124 71), Heat transfer(d 21'2), Dispersant(3=*FA), Protective coating
(3% 9 Thermal performance(€ ] 5)

Nomenclature

: mass loss, mg

. 3
: density, g/cm

2

. area, inch
: time, hr
: corrosion rate, mpy
. resistance, milliohms
: current, milliamperes

~mQE >0 =

E : voltage, millivolts
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Fig. 1 Schematic diagram of secondary side of pressurized water
reactor electric generator system
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Fig. 2 Polished corrosion coupon of carbon steel and inconel
samples
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Table 1 Change in specimen weight with/without PAA
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Table 2 Change in SA106 weight with/without PAA at 30days

| PAA Weight (g)
Material
(ppb) Virgin | Meas.] | Meas.2 | Change
0 4.3131 4.3141 43143 |+ 0.0012
SA106
100 | 4.7256 | 4.7253 | 4.7251 | - 0.0005
0 48014 | 4.8026 | 4.8025 |+ 0.0011
SA516-70
100 | 4.8353 | 4.8356 | 4.8353 0
0 43930 | 43932 | 4.3931 |+ 0.0001
Alloy600
100 | 4.1602 | 4.1597 | 4.1598 |- 0.0004
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| PAA Weight (g)
Material
(ppb) Virgin Meas.l | Meas.2 | Change
0 4.6833 4.6860 4.6849 | + 0.0016
SA106
100 | 4.7408 4.7405 47392 | - 0.0016
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Fig. 3 SEM image of SA 106 specimen surface after 30-day
exposure to AVT with and without PAA
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Fig. 4 SEM image of Alloy 600 specimen sectioned after

10-day exposure to AVT with and without PAA
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Fig. 5 Polarization curve of Alloy 600 specimen with and

without PAA
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