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Abstract - An alternating current (AC) corrosion. using coupon and electric resistance
(ER) probe has been studied. Coupon coupled with ER probe were applied in terms of AC
voltage from high value to low value through the survey of AC voltages on buried gas
transmission . pipeline over the country. Parameters such as AC current density of coupon,
AC voltage, cathodic protection potential, soil resistivity - and frequency were monitored
continually. Corrosion induced by AC was observed even under cathodically protected

condition that met cathodic protection criterion (below -850mV vs. CSE). Corrosion rate

was affected mainly not by AC voltage but by both of frequency and AC current density.

An experimental corrosion rate relationship could be obtained statistically, in which AC
corrosion rate increased linearly with effective AC current density and its slope was 0.619

in case of coupon and 0.885 in case of ER probe.
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Table 1. Results of AC corrosion rate using coupon and monitored paraméters.

Corrosion Rate (mpy) Results of Monitored Parameters
Test Burial AC Cathodic AC Cu.rrent Soil Coefficient
Site Time (mon.) Voltage | On-Potential Densm; ! Reistivity converted.
(mA/cm®)
1 6 12 V) ) (min."max.) (2cm) fo 0Hz

Kl 298 [ .569 8724 -1.2~-16 2724 6180 0.40
KI2 3.27 2.31 378 -12~-16 173 8101 0.43
KI3 0.45 193 378 -1.1~-18 0572 6280 0.41
Kl4 319+ | 1.23 <1 -1.2~-24 <1 1948 0.43

S2 551 2.78 10720 -1.3~-25 173 15072 0.79

S3 151 1.17 6720 ~1.0~-33 178 2763 0.64
CC1 24.44 12715 -09~-16 20740 2323 0.88
CcC2 5.08 352 4712 -12~-17 <05 15028 0.59
CC3 1.67 1.43 <2 -1.1~-18 0572 4772 0.55
CC4 C{ 0.25% ‘ 2.14 <2 -1.1~-16 074 3328 0.59
HN2| 432 | 512 - 3712 -1.1~-18 - 2710 9734 0.46
HN3| = | 239 |659+| <2 -10~-15 <1 5228 0.82
HN4 247 3.76 <1 -13~-17 <05 11930 0.74
KN1| 637 | 147 |.265 14722 -1.4~-21 1722 10048 0.50
KN2 193 |19 | 38" -1.0~-15 178 2951 0.33
KN3| 1532 | 17.78 35 “16~-22 10720 600 0.96
KN4 2.46 <1 -1.0~-21 <05 1381 0.33
KP2| 233 | 214 3.16 6711 -1.1~-18 178 16328 0.43
KP3| 244 | 241 3.13 275 -1.5~-1.7 0274 8792 0.61
KP4 1.08 | 7.78+ <1 -1.7~-24 <2 2575 0.55
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