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tance does not in any respect preclude anyone from manufacturing, marketing, pur-
chasing, or using products, processes, or procedures not included in this report. 
Nothing contained in this NACE report is to be construed as granting any right, by 
implication or otherwise, to manufacture, sell, or use in connection with any method, 
apparatus, or product covered by letters patent, or as indemnifying or protecting 
anyone against liability for infringement of letters patent. This report should in no way 
be interpreted as a restriction on the use of better procedures or materials not dis-
cussed herein. Neither is this report intended to apply in all cases relating to the 
subject. Unpredictable circumstances may negate the usefulness of this report in 
specific instances. NACE assumes no responsibility for the interpretation or use of 
this report by other parties. Users of this NACE report are responsible for reviewing 
appropriate health, safety, environmental, and regulatory documents and for deter-
mining their applicability in relation to this report prior to its use. This NACE report 
may not necessarily address all potential health and safety problems, or environ-
mental hazards associated with the use of materials, equipment, and/or operations 
detailed or referred to within this report. 

Users of this NACE report are also responsible for establishing appropriate health, 
safety, and environmental protection practices, in consultation with appropriate reg-
ulatory authorities if necessary, to achieve compliance with any existing applicable 
regulatory requirements prior to the use of this report.

CAUTIONARY NOTICE: The user is cautioned to obtain the latest edition of this re-
port. NACE reports are subject to periodic review and may be revised or withdrawn 
at any time without prior notice. NACE reports are automatically withdrawn if more 
than 10 years old. Purchasers of NACE standards may receive current information 
on all standards and other NACE publications by contacting the NACE FirstService 
Department, 15835 Park Ten Place, Houston, TX 77084-5145 (tel: +1 281-228-6200, 
email: firstservice@nace.org).

ABSTRACT
The purpose of this NACE International 
technical report is to provide basic infor-
mation regarding the mechanisms in-
volved with cathodic protection (CP) 
shielding for external coatings applied to 
carbon steel pipelines, and the manner in 
which the breakdown of coating systems 
may or may not contribute to CP shield-
ing. It is intended to be a basic reference 
from which the tendency of a coating sys-
tem to fail and shield CP may be under-
stood on a conceptual basis. Non-corro-
sion-related pipeline protection systems, 
including concrete weight coating, poly-
ethylene encasement, insulation, and 
mechanical pipeline protection systems, 
are outside the scope of this report. End 
users of this report may include pipeline 
designers, corrosion engineers, integrity 
management specialists, regulators, CP 
service providers, coating suppliers, coat-
ing service providers, equipment suppli-
ers, and pipeline/facility owners.
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Foreword

Coatings and cathodic protection (CP) are designed to work as a complementary corrosion control system for pipelines. As 
pipeline infrastructure ages, CP systems are expected to be maintained (in accordance with NACE SP0169,1 but protective 
coating systems tend to physically and chemically degrade. The manner in which these coatings degrade is critical to maintain-
ing the integrity of the pipeline, in particular the possibility of CP shielding. Coating damage or degradation leading to CP shield-
ing can result in corrosion, stress corrosion cracking, or both on an operating pipeline. 

NOTE: NACE SP0169 states that CP shielding can be caused by disbonded coatings, thermal insulation, loose wrappers, 
high-resistivity rock or soils, metal structures, or pipelines that are close to the structure being protected, and other man-made 
materials partially or completely surrounding the pipeline. The focus of this report is only on the first cause: shielding resulting 
from disbonded coatings.

Coatings and CP, historically, have proven to be highly effective for a large majority of operating pipelines. CP shielding problems 
are rare and usually considered an outlier in terms of occurrence. A report issued by the U.S. Department of Transportation, 
Pipeline and Hazardous Materials Safety Administration (PHMSA),(1)2 illustrated that over a 20-year period from 1988-2008, the 
number of incidents as a result of pipeline corrosion remained relatively constant and has not been adversely affected by aging 
of the infrastructure, which attests to the industry efforts in corrosion control. 

The purpose of this report is to provide basic information regarding the mechanisms involved with CP shielding for external 
coatings applied to carbon steel pipelines, and the manner in which the breakdown of coating systems may or may not contribute 
to CP shielding. It is intended to be a basic reference from which the tendency of a coating system to fail and shield CP may be 
understood on a conceptual basis. Non-corrosion related pipeline protection systems – including concrete weight coating, poly-
ethylene (PE) encasement, insulation, and mechanical pipeline protection systems – are outside the scope of this report. 

End users of this report may include pipeline designers, corrosion engineers, integrity management specialists, regulators, CP 
service providers, coating suppliers, coating service providers, equipment suppliers, and pipeline/facility owners.

This technical report was prepared in 2020 by Task Group (TG) 523, “Consequences of Coating Failures as Related to Interac-
tion with Cathodic Protection.” TG 523 is administered by Specific Technology Group (STG) 03, “Protective Coatings and 
Linings—Immersion/Buried”; and sponsored by STG 05, “Cathodic/Anodic Protection”; and STG 35, “Pipelines, Tanks, and Well 
Casings.” This technical report is issued by NACE under the auspices of STG 03.

NACE technical committee reports are intended to convey technical information or state-of-the-art knowledge regarding 
corrosion. In many cases, they discuss specific applications of corrosion mitigation technology, whether considered 
successful or not. Statements used to convey this information are factual and are provided to the reader as input and 
guidance for consideration when applying this technology in the future. However, these statements are not intended to be 
recommendations for general application of this technology and must not be construed as such.

(1) Pipeline and Hazardous Materials Safety Administration (PHMSA), U.S. Department of Transportation, 1200 New Jersey Avenue, SE, Washington, DC 20590. 
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