Indirect Insg

ACVG
Alternating C

Voltage Grax




Indirect Ins

ECDA is a four step proce




Indirect Insp:

« Keep it simple and well o

 Use familiar test methods
equipment

* Accept that it is time cons




Tool Selec
AUCSC Field

 Current Attenuation

* Close Interval Survey

 Alternating Current Voltac




NACE definit

“A method of measuring the cha
In the soil along and arounc




Tool = Al

Locate pipeline

Locate coating defects
Locate galvanic anode
Locate foreign structu



Current flowing t
RESISTOR will pr

voltage dro







ACVG - Current




ACVG Hard

1. ACVG Transmitter

Generates a signal for pe
survey.

2. ACVG Receiver




ACVG Hard

* Transmitter (Tx)

« Generates three frequencies

1. Locate frequency
2. 4 Hz for fault finding
3. 8 Hz for direction to fault




* Rectifier

*Test Station
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Transmitter

» Current from the transmitte
gradient around coating defec

» Current density greatest at
the defect and the surroundin

» Current density funtion of s




ACVG — Recelve

* An increase in voltage gradient will ca
density near a given coating defect on

« Signal Current and Voltage effects vie
« Signal Current direction is displayed &
* Voltage is identified as decibels (dB)




ACVG — Shape




Rx — Direction to Fault




Rx — Direction

Y;}Z\/SHZ .




Fault Magnitude — ¢

* A decibel is a logarithm of a ratio,
constant, or number, usually 70 or

« |f the ratio you are comparing is the
gradients, then dB = 20 log (AV,/
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Shape of ACVG
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Front of receiver
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¥ Make sure probes are i
¢ good contact with |
- electrolyte
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Probe contact in
sidewalk seam
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ACVG Rx Reading




5 ﬁipe 2’ to 3’ off curb and under macadam road
surface ' | 1\

J



remote ground for
transmitting si







Connection to structure at

grade level test box using’
#8.cu stranded wire
connected to pipe below
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Moisten roadway to
ensure good surface
contact






















Coating defects

observed after i;’:@
excavationof

P

ot

pipeline
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observed after

‘%oating removed



















Data logging w/GP




Interpreting

 No direct correlation betwee

« dB indicates severity of cur




Interpreting

* Normally Faults are CATEG

1. Manufacturer’'s recommendat
2. Gas Technology Institute
3. Own internal documentation




Interpreting

Example:

1. Severe —80-100 dB
2. Moderate — 65-80 dB




Interpreting

 Use 1A as a “std.” output, a
it.

« Conversion




Ext. Corrosion Direct As
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AC Current A

Introduction to Basi




Steel pipeline
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AC Current A

Pipe and Cable locators do nc
nipelines (or header cables




AC Current A

....they find magnetic fields.




AC Current A

WHY DOES IT MATTER




AC-Current At




AC Current A







AC Current At




AC Current A




AC Current A

Applying a Signal



















AC Current A

Distortion




AC Current

Distortion




AC Current A

Signal
response




AC Current A

PEAK Response




AC Current A

NULL Response




AC Current A




AC Current A




AC Current A




Current Attenuation
AUCSC - 20

Instructor - Jim We




What can CA dat

* |t is a macro tool that highlight

— Shorts to other structures

— Grounding to electric neutral
— Bad insulators

— Large coating defects




Things to remember when

Current Attenuation

1) Always direct connect
2) Always use an independent ground

a) Anode Bed b) Ground Stake c) Ac
3) Always have a map of the facility
4) Never use another utility as the ground retur
5) Never assume anything.
6) Shorts

a) First signal loss may not be the sho

b) There may be more than one short.
c) There may be an unknown source.



FACTS TO REME

1) Lower frequencies couple less.

2) Locators with a digital depth read
measurement and current direction
Information and lead to more answe
3) Verify with peak and null locates.

4) Log readings manually or digitall



Current Measureme
and
Current Direction

1) Current measurement is depth compensated.

2) If depth readings are erroneous, so Is current.

3) PCM uses 98Hz for depth & 4 Hz for current.

4) PCM Current Direction is displayed in relation t
(from the anode to the pipe and back to the rectifie

5) CD gives us the final determination many times



Other Applications with C

1) Looking for hot spots.

2) Determining the best location for a
permanent ground bed.

3) Determining the effectiveness and life




Methodology using
Current Surve

Use an independent ground and try to mimic
possible

Make sure rectifiers are not influencing the s
disconnect if necessary)

Isolate your circuit whenever possible (discc

surveys)
Take readings at equal distances and recorc
Every 50 feet is a good standard(others can
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PCM Vivax-PDM
The Pipeline
Defect Mapper
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Principles of Df

DCVG uses the differences between tw
electrodes. These differences can as
holidays and corrosion cells on a pipe
because it uses DC current, can also
holiday is cathodic (protected) or ano

* Asynchronous interruption (0.3sec o




What can DCVG de

* |t is a micro tool that pinpoints '
and in some instances can give
state of the cathodic protection

and can find:

— Large coating defects
— Small Coating defects




DCVG tools

PCS-2000




Similarities to A

Both require sufficient ground contact.

Both require sufficient current flow on the p
sufficient voltage gradient fields at holidays

Both can accurately detect and pinpoint pos
anodes, cable breaks and other areas of me

Both can be used in water.

Both do not require trailing wires.

Both can detect the severity of the indicatio
Both can indicate if it is a single anomaly o




Differences from

DCVG uses interrupted CP source or sources
low frequency AC or interrupted DC (mimicki

DCVG uses two poles with half cell type of cc
uses two metal probes.

DCVG probe space varies. ACVG probe spa
DCVG can be interfered with from existing or
ACVG normally is not.

DCVG normally requires 400 — 500 myv shift
obtained in all pipeline conditions. ACVG rec
amount of low frequency applied current.




DCVG in-line tec

In carrying out a survey, the surveyor walks the
regular intervals with the probes in a positio
other, separated by 3’ to 6° above the pipelin
approached, the surveyor will see the volt me
the ON/OFF pulsed current, which is either &
interference from another structure. When th
needle deflection completely reverses and sl




DCVG side by side

In carrying out a survey, the surveyor walks the
regular intervals with the probes side by side
probe over the pipe and one off to the side 3’
approached, the surveyor will see the volt me
the ON/OFF pulsed current and give a highe
and or greater needle or arrow deflection. W
the voltage measurement decreases. The s




DCVG side drain a

* Once an indication is found, the surve
a side drain measurement. This is co
measurements over the pipe and at cc
distances to the side of the pipe until
reached. This total voltage value will

drain voltage.

» This voltage is then used in conjunctic
measurements taken at pipe access p




Problems/Solutions t
surveys

P -DC noise level too high for proper i
field indications due to interfering DC
current with portable rectifiers to raise
current change and voltage gradient n

* P - Fluctuating voltages due to interfer
S- Conduct survey at less interfering ti
nighttime).

P - Inability to find indications due to A




DCVG Voltage

DCVG Voltage

DCVG graph r




DCVG Cathodic/A

DCVG Anomaly: DCVG Max/Total 0.014264
DCVG Anomaly: DCVG Max On/Off 0.004001

DCVG Anomaly: DCVG Max/Total 0.024353
DCVG Anomaly: DCVG Max On/Off 0.018961




\What data i1s most

» |T DEPENDS!

— What is the history of the line?
» Leaks, Stray Current, TPI, dis-bond

— Are there shorts or bonds in the
— |Is there new coating followed by
— Are there paved or very rocky a




What data is most |
(cont.)

Multiple applicable tools are key to havi
iIndirect inspection survey.

While the rule only requires two inspect
almost always required at some loca
minimum of three.

Knowing where your holidays are AND
protection state are key in making inf
about External Corrosion.



Summary

Combining data and tools are crucial
identification of possible external corr

Other items in the indirect inspections
cover and foreign crossings should be
analysis at indications to look for Thir

If one tool shows an indication and th
should be verified as to why this occu
ignored.



QUESTIO

Jim Walton

President

JW’s Pipeline Integrit
12901 Nicholson Roac
Farmers Branch, T
WWW. JWSPISErvice

JWs

2, A
e T

ooooooooooooooo



