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Verification of the Viability of Equipotential Switching Direct Current
Potential Drop Method for Piping Wall Loss Monitoring with Signal
Sensitivity Analysis
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Abstract Flow accelerated corrosion (FAC) phenomenon of low alloy carbon steels in nuclear power plant has
been known as one of major degradation mechanisms. It has a potential to cause nuclear pipe rupture accident
which may directly impact on the plant reliability and safety. Recently, the equipotential switching direct current
potential drop (ES-DCPD) method has been developed, by the present authors, as a method to monitor wall loss in
a piping. This method can rapidly monitor the thinning of piping, utilizing either the wide range monitoring
(WiRM) or the narrow range monitoring (NaRM) technique. WiRM is a method to monitor wide range of straight
piping, whereas NaRM focuses significantly on a narrow range such as an elbow. WiRM and NaRM can improve
the reliability of the current FAC screening method that is based on computer modeling on fluid flow conditions.
In this paper, the measurements by ES-DCPD are performed with signal sensitivity analyses in the laboratory
environment for extended period and showed the viability of ES-DCPD for real plant applications.

Keywords: Flow Accelerated Corrosion, Wall Loss Monitoring, Direct Current Potential Drop, Wide Range
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Detection Length - Sm 7.5 m 10 m 125 m IS5 m
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Fig. 5 DCPD changes (%) with plant cycles for
NaRM in elbows

Table 2 ES-DCPD (%) with ES-DCPD NaRM technique in elbows

Geometry Type Material Pipe OD (inches) tnorm (MM) teric (mm) Pred. Ave. Wear rate
90-Deg Elbow #1 A234 WPB 20 38.1 32,9184 0.010545 mm/year
90-Deg Elbow #2 A234 WPB 30 50.8 49.3776 0.007751 mm/year

Calculated Potential Drop (%)

Geometry Type

P O.875tnorm 0-9tcril teutoff
90-Deg Elbow #1 5.4217 10.175 16.265
90-Deg Elbow #2 5.4217 5.431 16.265
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