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A Unpiggable Pipelines and Inspection Options
A Inspection Considerations

A Importance of Data Quality

A Case Studies
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Unpiggable Options

A Direct Assessment (includes guided wave and localized UT)

I Guided wave is a screening tool with limited range. Not suitable
for assessment of defects that exist in the line.

I In-line inspection can gather many more readings and localized
UT or other point measurements.
A Hydrostatic Testing

I Achieves regulatory compliance, but does not assess features
are not at pressure failure threshold.
A Pinhole leaks
A Dents, gouges, blisters, sloping laminations
A Defects with burst pressures above hydrotest pressure

A Modifying Line
I Still have to run inspection.

I Integrity management program still benefits from high resolution
dataset.



Ease of Inspection

A How to get the best assessment of the integrity
of the pipeline?
A Evaluate entire project

I Line modifications and setup

I Operational complexity during inspection
A Launch, receive, pumping requirements, HS&E

I Which anomalies are and are not detectable
I Inspection data validation
I Precision and detail of pipeline features

I Timing and flexibility of entire process

A Does action need to be taken while the pipeline is out of
service?
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Integrated Level 2 assessment for maximum utilization of high
resolution ultrasonic dataset

A Ultrasonic data is very well suited to
Level 2 effective area assessment

A Can run an automated effective area
assessment independent of any flaw
boxing

A Does not reduce a complex
corrosion area to just the two
parameters of depth and length.

easured Wall Thickness

2710 3156 260.3 4042

‘Wall Thickress

Calculated Remaining Strength Factor (RSF)



A
QUEST

Interaction of Corrosion Areas (s
T — — i A Accurate profiling of corrosion allows
) ' - for accurate assessment both individual
i defects and of defect interaction.

A Corrosion modeling can be applied to

ram ’ the individual defect profiles.
Y
Data: [¥] Feature [V] Feature Tnm  Aspect Ratio: | 1.0/% ‘K

Aeffective area calculation = . |
quantifies load carrying : o ' | i il Dilens ¢ i
capacity of the specific
section of pipe.
Anteraction between
defects is calculated
according to the

individual profile of all . . . . T ——
defects involved. |
| " Axial Plot v X
-1.000 1.000 |
RSF - ]
—0.950 0.950 —
89848 3 5000 '
_________ et \__/\... /\/' St
i - 83?33 : 84,=17 : 85.:00 : 85?83 : 86.:67 ; 87,=50 : 88?33 : 89.:17 : : feet
S




Run Comparison

A Better comparison between runs to get corrosion
rates.

I Not just mapping a single point, able to look at the
entire profile of an anomaly

I Can add a variable corrosion rate to the full defect
profile
A Better characterization of defects allows for
greater accuracy when comparing datasets.

A Full set of thickness and radius data for all
Inspections allows for comparison of areas that
may have been below a reporting threshold on a
prior survey.
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Value of High Resolution Inspection

A Accurate Results
I Avoid unnecessary field investigations

A Identify Damage Mechanisms

I Not only can damage be repaired but data can be used to start
Investigating the root cause of the damage

I Data can be used to assist in estimating corrosion growth rates

A Multiple Data Sets

I Compression wave UT gathers both wall thickness and
deformation data with the same signal

I Can be integrated with other data sets to perform further analysis
(eg. CP data, GIS databases, future internal inspections)
A Measure Actual Wall Thicknesses

I Many lines have wall thicknesses are less than manufactured
specified tolerances

I Values are assessed as part of the Level 2 Assessment



What is Conservative?

A Perfect regulatory compliance does not guarantee
conservatism.

A Hydrotest gives regulatory compliance, but does not give
Information beyond ability to hold pressure at a single
point in time.

I Ongoing corrosion i does not provide information about defects
that do not fail.

I Through-wall leak T small areas of corrosion may not fail, even if
almost already through-wall.

I Dents - fail due to cyclic loading

I Cracks T hydrotest can worsen existing cracks that are not yet
large enough to cause a failure.



Number

of Cracks

Critical flaw size
estimated from
simplified
analysis.

Critical flaw
size @ test
pressure.

Crack Size
Flaws that unexpectedly Flaw_s-
survive the hydrotest, identified by
hydrotest.

based on the simplified
analysis.
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A Hydrostatic testing has

traditionally been used

to Nndetecto c
simplified fracture
mechanics analysis is
typically used to

estimate the largest

flaw that survived the

test.

However, the simplified
analysis usually
underestimates the
critical flaw size. Thus
significantly larger-than-
expected flaws survive
the test.



Conservative Integrity Management

A Repairing all anomalies to an arbitrary threshold uses
finite resources that could be more effectively spent on
other parts of an integrity management program

I High resolution data can lead to more accurate assessment
results and prioritization.

I Rapid data analysis and assessment can lead to cost savings in
remediation of line while it is still out of service.
A Are pipelines not inspected because there is not capacity
to perform all of the potential repairs that might be
necessary?

A What data can be fed back into risk models to help
guantify risk across an entire pipeline system?



Case Study - 1: Dual Diameter

ADual diameter pi
major metropolitan area.
I Small radius bends

I Multiple diameter changes. Need to
Inspect both diameters of pipe In
single run

A Using frequent hydrotests to
achieve regulatory compliance.

I Only provide a snapshot of pipeline
Integrity

I Not useful for dents of near through-
wall failures

A Over 32 miles of pipeline.

A Desirable to inspect in product
with standard operational pumps.




