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PREFACE

This Standard has been prepared by the Australian members of the Joint Standards
Australia/Standards New Zealand Committee MT-014, Corrosion of Metals.

After consultation with stakeholders in both countries, Standards Australia and Standards
New Zealand decided to develop this Standard as an Australian Standard rather than an
Australian/New Zealand Standard.

The objective this Standard is to specify a method for determining coating defects in
pipelines using direct current voltage gradient surveys.

During the preparation of this Standard, cognisance was taken of work done by NACE.

The Committee decided that there were no International Standards (ISO) on this topic
which were suitable to be used as an Australian Standard.

The term ‘informative’ has been used in this Standard to define the application of the
appendix to which it applies. An ‘informative’ appendix is only for information and
guidance.
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FOREWORD

Pipeline coatings are used primarily as a means to protect the pipe metal from corrosion.
Coating defects will reduce the effectiveness of the coating, increase the load on the
cathodic protection system and increase the risk of corrosion. Coating defect surveys are
carried out to locate and characterize any defects that might exist so that remedial measures
can be considered.

When direct current flows through the soil to or from a pipeline coating defect it creates
voltage gradients in the soils. Detection and measurements of these gradients can be used to
locate the defects and to assess the likely severity of the defects.

The direct current voltage gradient technique is one method used to find and assess coating
defects.
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STANDARDS AUSTRALIA

Australian Standard
Coating defect surveys for buried pipelines

Part 1: Direct current voltage gradient (DCVG)

1 SCOPE

This Standard specifies a direct current voltage gradient (DCVG) survey method for
identifying defects in coatings on buried pipelines.

NOTES:
1 For guidance on the coating defect survey procedure refer to Appendix B.
2 For guidance on data interpretation refer to Appendix C.

3  For guidance on information relevant to the selection of the DCVG survey method and
procurement of a survey refer to Appendix D.

2 DEFINITIONS

For the purpose of this Standard, the definitions below apply.

2.1 Anode (in general)

An electrode, placed in the electrolyte, to apply cathodic protection to the structure.
2.2 Anomaly

Any deviation from normal conditions in the external wall of a pipe, its coating, or the
electromagnetic conditions around the pipe.

2.3 Cathode

The structure which is to be protected by cathodic protection.

2.4 Cathodic disbonding

Detachment of a coating due to the effect of cathodic polarization.
2.5 Cathodic protection (CP)

The prevention or reduction of corrosion of metal by making the metal the cathode in a
galvanic or electrolytic cell.

2.6 Coating

A liquid, liquefiable, or mastic composition that, after application to a surface, is converted
into a solid protective, decorative, or functional adherent film. For the purposes of this
Standard, the term ‘coating’ could also be a tape wrapping applied to the pipeline.

2.7 Coating defects per unit length

Ranking of the coating quality based on the number of coating defects per unit length
and/or its electrical conductance.

2.8 Coating defect

A discontinuity in a protective coating that exposes the pipe metal surface to the
environment.
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2.9 Coating defect %IR

An electrical parameter related to the indicative magnitude of a coating defect on an
underground pipeline, which is related to the amount of current flowing to the coating
defect.

2.10 Conductor

A material suitable for carrying an electric current. It may be bare or insulated.

2.11 Corrosion

The deterioration of metal caused by its electrochemical reaction with its environment.
2.12 Current density

The current to or from a unit area of an electrode surface.

2.13 Current interrupter

A device that interrupts the DC current source.

2.14 Direct current voltage gradient (DCVG) survey

A method of measuring the change in the electrical voltage gradient in the soil and around
the pipeline to locate coating defects.

2.15 Disbonded coating

The loss of adhesion between the protective coating and the pipe surface as a result of
adhesive failure, chemical attack, mechanical damage, hydroxyl ion concentrations, etc.
Disbonded coating may or may not be associated with a coating defect.

2.16 FElectrical isolation
The condition of being electrically separated from other metallic structures.
2.17 Electrode

A conductor used to establish contact with an electrolyte and through which current is
transferred to or from an electrolyte.

2.18 Electrolyte

A liquid or the liquid component in a composite material such as soil, in which electric
current may flow by ionic charge transfer.

2.19 Foreign structure

Any metallic structure that is not intended as a part of the system under test.
2.20 Galvanic anode

An electrode used to protect a structure by galvanic action.
2.21 Groundbed

A group of buried anodes.

2.22 GPS

A global positioning system.

2.23 Half-cell

See ‘Reference electrode’ (Clause 2.27).

2.24 Impressed current (IC)

Direct current supplied by an external power source to cathodically protect a structure.
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2.25 Interference

A change in current density on a foreign structure caused by a CP system, it may be
detected by a resultant potential change on the structure.

2.26 IR drop

The potential difference between two points in an electrolyte due to the passage of current
between these two points.

2.27 Reference electrode

An electrode which has a stable potential in one or more electrolytes at a given temperature,
thus enabling it to be used in the measurement of other electrode potentials.

2.28 Remote earth

A location sufficiently distant from the structure and the anode to be unaffected by the
potential field of either.

2.29 Shielding

The effect of a material blocking or restricting flow of current to the surface of the
cathodically protected structure.

2.30 Signal amplitude

The difference between on and off potential measured by the voltmeter due to the cyclic
interruption of the DCVG current source.

2.31 Stray current
Current flowing through paths other than the intended circuit.
2.32 Telluric current

The current induced by the variations in the earth’s magnetic field that intersects the
structure.

2.33 Test point

A nominated point on a structure for electrical contact.

3 PRINCIPLE

In a DCVG survey, the existing pipeline CP power supply or a temporary source of current
is interrupted to produce a pulsed current applied to the pipeline. The current flow in the
soil at coating defects generates a voltage gradient that can be traced at the soil surface
above the pipeline by observing the potential difference between two electrodes connected
to a voltmeter.

NOTE: There is no direct continuous electrical connection between the pipe and the test
equipment in the DCVG technique, apart from the DC current source.

Where a survey requires calculation of %IR at the defect indication, refer to Appendix A.
The calculation is generally not directly related to defect size, as factors such as the shape
and orientation of the defect, surface films on the exposed steel, local variations in soil
resistivity and depth of the defect can greatly affect the calculation. DCVG surveys are
capable of distinguishing between the isolated individual defects and continuous coating
damage.

4 LIMITATIONS

There are a number of factors that can affect field measurements, affect subsequent
interpretation of indicative defect magnitude, and cause a lack of correlation between %IR
and coating defect size. These include—
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