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Acceptance Criteria for Cathodic Protection 
of Steel in Concrete Structures

This AMPP standard represents a consensus of those individual members who have reviewed this document, its scope, 
and provisions. Its acceptance does not in any respect preclude anyone, whether he or she has adopted the standard 
or not, from manufacturing, marketing, purchasing, or using products, processes, or procedures not in conformance 
with this standard. Nothing contained in this AMPP standard 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 standard represents 
minimum requirements and should in no way be interpreted as a restriction on the use of better procedures or materials. 
Neither is this standard intended to apply in all cases relating to the subject. Unpredictable circumstances may negate 
the usefulness of this standard in specific instances. AMPP assumes no responsibility for the interpretation or use of 
this standard by other parties and accepts responsibility for only those official AMPP interpretations issued by AMPP 
in accordance with its governing procedures and policies which preclude the issuance of interpretations by individual 
volunteers.

Users of this AMPP standard are responsible for reviewing appropriate health, safety, environmental, and regulatory 
documents and for determining their applicability in relation to this standard prior to its use. This AMPP standard may 
not necessarily address all potential health and safety problems, or environmental hazards associated with the use of 
materials, equipment, and/or operations detailed or referred to within this standard. Users of this AMPP standard are 
also responsible for establishing appropriate health, safety, and environmental protection practices, in consultation with 
appropriate regulatory authorities, if necessary, to achieve compliance with any existing applicable regulatory require-
ments prior to the use of this standard.

CAUTIONARY NOTICE: AMPP standards are subject to periodic review and may be revised or withdrawn at any time 
in accordance with AMPP technical committee procedures. AMPP requires that action be taken to reaffirm, revise, or 
withdraw this standard no later than five years from the date of initial publication and subsequently from the date of each 
reaffirmation or revision. The user is cautioned to obtain the latest edition. Purchasers of AMPP standards may receive 
current information on all standards and other AMPP/NACE/SSPC publications by contacting AMPP Customer Sup-
port, 15835 Park Ten Place, Houston, Texas 77084-5145 (Tel: +1-281-228-6200, email: customersupport@ampp.org).

Document History:

2023-04-24: Approved by AMPP Standards Committee (SC) 12, Concrete Infrastructure

AMPP values your input. To provide feedback on this standard, please contact: standards@ampp.org
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Foreword

Historically, NACE SP0290, NACE SP0216, and NACE SP0408 included sets of criteria that needed to be satisfied 
to indicate that a cathodic protection (CP) system is delivering adequate current to passivate the reinforcing steel or 
reduce its corrosion current to low and non-destructive levels. These criteria were mostly the same, so the aim of this 
standard is to set out the essential criteria that each one of the above standards must satisfy in a single document. 
This allows each of the above standards, which deal with different applications of cathodic protection, to concentrate 
and expand on aspects that are specific for each application. This standard further suggests techniques that can be 
employed to estimate the level of protection achieved by a non-compliant cathodic protection method.

Scope

This document defines the cathodic protection criteria required to protect reinforcing steel in concrete.

Rationale

Historically, NACE SP0290, NACE SP0216, and NACE SP0408 included sets of criteria that needed to be satisfied 
to indicate that a cathodic protection (CP) system is delivering adequate current to passivate the reinforcing steel or 
reduce its corrosion current to low and non-destructive levels. These criteria were mostly the same, so the aim of this 
standard is to set out the essential criteria that each one of the above standards must satisfy in a single document. 
This allows each of the above standards, which deal with different applications of cathodic protection, to concentrate 
and expand on aspects that are specific for each application. This standard further suggests techniques that can be 
employed to estimate the level of protection achieved by a non-compliant cathodic protection method.

Referenced Standards and Other Consensus Documents

The latest edition, revision, or amendment of the referenced standards in effect shall govern unless otherwise dated.

AMPP/NACE/SSPC, www.ampp.org:
NACE SP0290 Impressed Current Cathodic Protection of Reinforcing Steel in  

Atmospherically Exposed Concrete Structures
NACE SP0216 Sacrificial Cathodic Protection of Reinforcing Steel in Atmospheri-

cally Exposed Concrete Structures
NACE SP0408 Cathodic Protection of Reinforcing Steel in Buried or Submerged 

Concrete Structures
NACE/ASTM G193 Standard Terminology and Acronyms Relating to Corrosion
NACE Publication 35108 One Hundred Millivolt (mV) Cathodic Polarization Criterion

American Society for Quality (ASQ), www.asq.org:
ANSI/ASQ Z1.47 Sampling Procedures and Tables for Inspection by Attributes

ASTM International (ASTM), www.astm.org:
ASTM C876 Standard Test Method for Corrosion Potentials of Uncoated  

Reinforcing Steel in Concrete
ASTM G3 Standard Practice for Conventions Applicable to Electrochemical 

Measurements in Corrosion Testing
ASTM E105 Standard Guide for Probability Sampling of Materials
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International Organization for Standardization (ISO), www.iso.org:
ISO 12696 Cathodic protection of steel in concrete

In AMPP standards, the terms shall and must are used to state requirements and are considered mandatory. The 
term should is used to state something that is recommended, but is not considered mandatory. The term may is 
used to state something considered optional. 

Section 1: General

1.1	 Background

1.1.1	 Reinforcing steel is compatible with concrete because of similar coefficients of thermal expansion 
and because concrete normally provides the steel with corrosion protection. The corrosion protec-
tion is the result of the highly alkaline Portland cement that allows a stable, corrosion-mitigating 
passive oxide film to form and be maintained on the surface of the encased steel. If the film does 
not form or is weakened or destroyed so that it does not protect the steel, corrosion can occur. The 
protective oxide film does not form or is destroyed if (1) excessive amounts of chloride or other 
aggressive ions are present, (2) alkalinity is lost by reaction with corrosive liquids or gases, or (3) 
the concrete does not fully encase the steel.

1.1.2	 Corrosion occurs as a result of the formation of an electrochemical cell. An electrochemical cell 
consists of four components: an anode, where oxidation occurs; a cathode, where reduction oc-
curs; a metallic path, which allows electrons to move between the anode and the cathode; and an 
electrolyte (concrete), where ions can move between the anode and the cathode in an aqueous 
medium. The anodic and cathodic areas occur as a result of coupling dissimilar metals or expo-
sure to differential environmental conditions. If any one of the four elements of the electrochemical 
cell is eliminated, corrosion can be prevented.

1.2	 Cathodic Protection

1.2.1	 The basic principles of corrosion can be used to understand the theory of cathodic protection. 
Cathodic protection is defined as a technique to reduce the corrosion of a metal surface by making 
that surface the cathode of an electrochemical cell.

1.2.2	 Cathodic protection is a proven technique for controlling corrosion of steel in existing concrete 
structures. However, cathodic protection will neither replace lost steel nor return corroded rein-
forcement to its original cross-sectional area and strength. There may be areas of the reinforced 
concrete structure that appear sound by traditional inspection techniques that are, in fact, corrod-
ing and may be experiencing corrosion-related stress and micro-cracking. Such distressed areas 
may crack, spall, or delaminate subsequent to the application of cathodic protection.

1.2.3	 Galvanic corrosion can result from contact between different metals. Examples include contact 
between steel reinforcement and copper grounding systems or steel reinforcement and aluminum 
conduits. Situations which may result in undesired deterioration and damage should be avoided.

1.3	 Scope and Limitations

1.3.1	 This standard outlines the criteria required to verify the cathodic protection of steel in concrete 
as well as describing some methods which may be considered. It does not describe the design, 
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materials, installation or operation considerations for any cathodic protection system. Please refer 
to the AMPP standard relevant to the type of cathodic protection system which is used.

Section 2: Definitions

The definitions of many of the corrosion-related terms used in this standard may be found in NACE/ASTM G193.

Section 3: Criteria

3.1	 The criteria in this section serve as a guide for achieving cathodic protection and providing corrosion control 
for uncoated reinforcing steel embedded in buried, submerged or atmospherically exposed concrete. Com-
pliance with these criteria is dependent on analysis of representative potential data in each situation. The 
number and locations of potential measurements made during data collection should be commensurate with 
the complexity of the structure being protected.

	 Potentials of reinforcing steel or other steel embedments measured against portable reference electrodes 
shall be obtained in accordance with the techniques described in ASTM C876.

	 Sign conventions for potential and current density as well as conventions for graphical presentation of data 
should be in accordance with ASTM G3.

3.2	 Monitoring points should be in accordance with ASTM E105. Sample size should be determined in accordance 
with ANSI/ASQ Z1.47 with the unit of product typically being 1.0 m2 (1.00 yd2 or 9.0 ft2) of protected metal 
surface area. Situations in which physical conditions effectively preclude full implementation of sampling pro-
grams derived from ASTM E105 and ANSI/ASQ Z1.47 may exist. Examples of these cases include asphalt or 
other nonconductive overlays, and situations in which access to the cathodically protected surface is difficult 
and limited. For structures in which cathodic protection systems are divided into discrete zones, testing in-
spection lots should be defined. Acceptable quality and confidence levels should also be defined.

3.3	 Impressed current cathodic protection (ICCP) systems utilize a power supply and control systems which gen-
erally allow interrogation of embedded reference electrodes, typically from a central unit.

3.4	 Sacrificial anodes are directly or indirectly electrically connected to the reinforcing steel. Therefore, measure-
ments should be taken where testing can be conducted.

3.5	 Potentials shall be measured to determine compliance with criteria for cathodic protection. Measurements 
obtained using a portable reference electrode shall be obtained using techniques described in ASTM C876. 
Potentials of reinforcing steel or other steel embedded metals can be measured using an external/portable or 
internal/embedded reference electrode.

3.6	 The following criteria were developed through empirical evaluation of data obtained from successfully operat-
ed ICCP systems and from results in numerous research publications.

NOTE:	 While a combination of criteria may be used for different zones (location) in a single structure, only a single 
criterion shall be required to be met in any particular zone (location). It is not intended that persons responsible 
for corrosion control be limited to these criteria if it can be demonstrated by other means that corrosion control 
has been achieved. Persons using this standard should review data made available after this standard’s pub-
lication to determine whether more effective criteria have been established.

3.6.1	 100 mV Polarization Development/Decay Criterion

3.6.1.1	 A minimum of 100 mV of polarization should be achieved at the most anodic  
location in each area or zone, or at artificially constructed anodic sites, provided its 
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