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» Electromagnetic Interference on pipelines due to overhead high-voltage power lines can lead to large alternating pipe-to-ground recom.mended AC.|EVE|5 for . 0100 A/m?2 Corrosion is unpredictable
potentials. corrosion prevention * >100 A/m? Corrosion is likely
" |t has been recognized that these large AC voltages can lead to greater than anticipated corrosion rates, although the requisite . .
conditions for elevated corrosion risk are uncertain. Laboratory Tests Field Tests at CP Test Site
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]  .0.05 I | | | Results from laboratory mass loss experiments on X65 steel samples at Results from field tests for X65 steel samples bonded to a CP test pipeline
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Objectives: Interfacial Capacitance in Soils
= Determine the combined effects of AC and Cathodic Protection (CP) on the risk of corrosion of in-service pipelines. Interfacial Capacitance by Soil Type
= Establish criteria for AC corrosion risk based on physicochemical soil-environment characteristics and their effect on the steel/soil 4.5E-04
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= Mass loss was used as a measure of the corrosion rate of steel samples in adjusted NS4 soil-simulant with Ca* and Mg* removed to avoid £ L 5E.04
the effects of scale development. § 1.0E 01
" Asinusoidal potential at 60Hz was input to a potentiostat capable of simultaneously controlling the AC and DC potential on a sample > 5.0E-05 i
for up to 6 weeks of immersion time. A\ o 0.0E+00
" This same setup allowed for Electrochemical Impedance Spectroscopy (EIS) to be perfomed on the steel samples from which the 1 B0 2 W Sand  Sandy Clay Sandy Loam Clay Loam Clay Silty Clay
interfacial capacitance can be determined and analyzed for its correlation to mass loss results. rereent Sand
USDA sml.texture triangle classifying soil types accordIng to percentage Interfacial Capacitance values of steel obtained for several tests in various soil
) . of sand, Sfltr or clay content (<.2.mm = Sand, <50pum = silt, <2um = clay). types by fitting a parallel CPE circuit to EIS data and converting to capacitance
Experimental Setup — Laboratory Testing Red dots indicate soil compositions tested. with a formula by Hirschorn3.
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Potentiostat jJ O] _ = Determine the role soil constituents play on the interfacial capacitance of buried pipeline steel as well as how this parameter affects
il 0.4 expected AC corrosion rates.
— 4 AC Voltage Signal with DC Bias l T = = Extend the range of AC densities from field testing on mass loss samples to achieve very high AC density
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