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Det Norske Veritas (USA), Inc. response to NRC Draft License Renewal Interim Staff
Guidance

LR-ISG-2011-03

DNV offers the following comments and recommendations regarding Section 6, Acceptance
Criteria, for cathodic protection (CP) of buried piping and tanks:

1. There has been considerable debate by experts in the CP industry over the use of the
100 mV cathodic protection criterion when applied to structures having different metals
interconnected (such as the buried metallic piping and tanks at a nuclear power plant).
NACE SP0169-2007 "Control of External Corrosion on Underground or Submerged
Metallic Piping Systems" stipulates that for dissimilar metal piping a negative voltage
between all pipe surfaces and a stable reference electrode contacting the electrolyte
equal to that required for protection of the most anodic metal in the system should be
maintained. The major concern is that the difference in potential between the anode and
cathode sites in a mixed-metal network can be quite large (e.g. carbon steel-copper,
carbon steel-stainless steel, carbon steel-reinforcing steel, etc.). This coupling must be
overcome first so that adequate polarization is realized on the most anodic material.
Hence, 100 mV of polarization is not always enough to ensure the structure is fully
polarized, especially if the mixed native potential that is measured on the pipe or tank is
extremely depressed (more noble).

2. Page 25 of NACE Intemational Publication 35108 "One Hundred Millivolt (mV) Cathodic
Polarization Criterion" states that the effectiveness of the 100 mV cathodic polarization
criterion compared to the -850 mV (CSE) criterion (i.e., a corrosion rate less than 25
pm/y [1 mpy]) relies on corrosion cells operating under cathode control, such that the
corrosion potential (Ecorr) is relatively close to the open circuit potential of the anode.
However, if the cathode area is large compared to the anode area, as is the case with
the coated carbon steel pipe in nuclear power plants, the corrosion cell is operating
under mixed or anodic control. The 100 mV cathodic polarization criterion in corrosion
cells under mixed or anodic control normally reduces corrosion rate, but not likely to the
same degree for structures under cathodic control. Therefore its use should be limited
to electrically isolated pipes or areas of grounded piping that are not influenced by the
mixed metal couple.

3. As a general note the criteria in Section 6 of the ISG refers to -100 mV minimum
polarization. The formation of polarization from a native structure-to-soil potential or the
decay of polarization from an instant-off potential may be used to satisfy this criterion,
and hence the negative (-) symbol is not required. Therefore this criterion should be
referred to as "100 mV minimum polarization".


