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ECDA is a four step process consisting of:

1. Pre-Assessment

2. Indirect Inspection

3. Direct Examination

4. Post Assessment

Indirect Inspection



Indirect Inspection

ÅKeep it simple and well organized

ÅUse familiar test methods and available 

equipment

ÅAccept that it is time consuming

ÅDonôt cheat on the footage

ÅReview and evaluate daily

ÅWork safely



Tool Selection

AUCSC Field Workshop

ÅCurrent Attenuation

ÅClose Interval Survey 

ÅAlternating Current Voltage Gradient 

ÅDirect Current Voltage Gradient

ÅOther



ACVG

Alternating Current Voltage Gradient



NACE definition

ñA method of measuring the change in leakage current in the 

soil along and around a pipeline to locate coating holidays 

and characterize corrosion activity.ò

ACVG



ACVG

ÅLocate pipeline

ÅLocate coating defects

ÅLocate galvanic anodes

ÅLocate foreign structures (X or //)

ÅLocation of bonds



VOLTAGE GRADIENT

Current flowing through a 

RESISTOR will produce a 

voltage drop.

V =  I x R

é also called ??



VOLTAGE GRADIENT

Voltage Drop

Voltage Drop

Gradient =ȹV/ȹd



ACVG - Current Flow

ACVG picks up

this gradient



ACVG Hardware

1. ACVG Transmitter

Å Generates a signal for performing pipeline 

survey.

2. ACVG Receiver

Å Processes ACVG signal and displays results.

Å Optional data logger and/or GPS.



ACVG Hardware

ÅTransmitter (Tx)
Å Generates three frequencies:

1. Locate frequency

2. 4 Hz for fault finding

3. 8 Hz for direction to fault

ÅReceiver (Rx)
ÅLocate pipeline

ÅAttachment for ACVG readings
Å Use 4 Hz de measure ɛV

Å Use 4 + 8 Hz to determine fault direction (phase shift)



Tx - Connections

Anodes

CP Rectifier
AC Feed

Pipeline

+-
ACVG Tx

ÅRectifier

ÅTest Station

ÅMetering & Regulating



Transmitter

üCurrent from the transmitter creates a voltage 

gradient around coating defects. 

üCurrent density greatest at interface between the 

defect and the surrounding environment. 

üCurrent density funtion of soil resistivity & Tx 

output.

Transmitter



ÅAn increase in voltage gradient will cause an increase in current density 

near a given coating defect on the pipeline under test

ÅSignal Current and Voltage effects viewed on instrumentôs display

ÅSignal Current direction is displayed as an arrow

ÅVoltage is identified as decibels (dB)

44 dB 47 dB 50 dB 49 dB 46 dB 43 dB

ACVG ïReceiver Readings
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ACVG ïShape of Readings

Record 

MAX 

fault 

value



Rx ïDirection to Fault



Rx ïDirection to Fault



Fault Magnitude ïdB (decibel)

ÅA decibel is a logarithm of a ratio, multiplied by a constant, or 
number, usually 10 or 20.

ÅIf the ratio you are comparing is that of two voltage gradients, 
then  dB = 20 log (ȹV2/ ȹV1)

ÅReference Voltage isȹV 1= 1 ɛV

ÅEvery time you double or half yourvoltage, the level change is
+/-6 dB



Current Measurement & 

Decibel levels

300mA @ 20V

600 mA @ 40V

49 dB

55 dB

38 dB
40 dB

42 dB

55 dB
57 dB

53 dB

44 dB
46dB

48 dB

61 dB
63 dB

59 dB



Position onepin over 

center of pipe and 

suspect defect. 

Complete clock 

direction to validate 

suspect location



Voltage Gradients



4 Hz Signal Voltage Gradient



Shape of ACVG response over coating defect



Pipeline

Front of receiver

Directional Display 

GREEN
RED



3ô

3ô

3ô





Make sure probes are in 

good contact with 

electrolyte



Probe contact in sidewalk 

seam



ACVG Rx Readings



Pipe 2ô to 3ô off curb and under macadam road surface



Using guard rail as remote 

ground for transmitting 

signal





Connection to structure at 

grade level test box using #8 cu 

stranded wire connected to pipe 

below grade





Pipe location below 

grade


