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In line Inspection Is a process




which enables pipeline life extension

TO IMPROVE THE HEALTH
OF INDUSTRY.

. Intelligent Machines
The best technology is : _
ded in k led Technology &experience
grounded in Knowieage combined is necessary

- van Analyti
If operators can predict, Advanced Analytics
Software algorithms &sizing
they can prevent odels

People at Work
Dependable reports SOPE
. . Highly trained analysts to
drive solutions deliver accurate data




Evolution of Crack Detection
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Reporting
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180-360 days

Crack profiling & Weld New SCC slzing
SCCmapping Misalignment Algorithm principles
New
analysis
Depth Absolute Depth Attributes
n YWt based Reported 1 Million Crack features
Reported

Reporting cycle
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Double Grcumferential

Multiple Phased angle
inspections

Resolution =0.12in

40,000 miles
inspected

Tailored reporting
30-60 days



Existing Capabilities




Crack Inspection Ultrasonic Technologies
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Crack Morphology

Various Crack Types
K

Cross section of pipe with both SAW and
ERW Long seams depicted for graphics only
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Current Capabilities
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Stress corrosion cracking

Singular axial crack in the body of the pipe (ext.)
Singular axial crack in the body of the pipe (Int.)
Singular axial crack at SAW

Singular axial crack at ERW

Singular axial crack mid wall

Lack of fusion in ERW

Hook crack in ERW

Lack of fusion at SAW

. Singular axial crack in SAW

. Hook crack at SAW

. Singular axial crack in internal corrosion

. Singular axial crack in external corrosion

. Stress corrosion cracking in external corrosion
. Singular axial crack in a shallow dent

. Singular axial crack in a deep dent

e Meets current specific tool(s] specification

e Some capability outside of the specific tool(s) specification
@  NocCapability



Capabilities Table

Preferred
Technoloqgy Type POD
gy yP Product
USCD Liquid 90%
USCD DUO Liquid 90%
EMAT Gas or 90%
Liquid

PO

90%

90%

80%

Szing

Absolute
Depth

Absolute
Depth

Absolute
Depth

Minimum

Detection

1" (L) X.04” D)

1" (L) X.04” D)

2" (L)X.08” (D)

Over 37,400 miles of trained analyst experience in crack inspection

> 1,000,000 cracks reported




Where are we going next?




developments for improved sizing.........

Within Current
Tool spec

! I N |
! Pushing the boundaries to include
more Defect Types

| « > |

D

sce

U axifl crack in the body of the pipe
(ext.) on (int.)

ingular axial crack at SAW or in
ERW

Singular axial crack mid wall
Lack of fusion in ERW |
axial crack in SAW |
Cracks in dents

Tail
Defects

Tail

I
Cracking in corrosjon

(need to understand the

. Defects
|
Hook cqacks and
corvosion effect?) (not axially aligned)

lack of fusion in SAW

New information & ! Improving Sizing : New information &
Methods ' Accuracy | Methods
*  Sensor Resolution

= Sea Ly « Calibration
s «  Human factors 10




What Is heeded...




to achieve better capability.

1. Investing in development ...industry & Government Funding
for research in sensing modes development for cracking features
that are not axially aligned.

2. Increase usage of crack inspection technology.. < 10% of
inspections utilize crack technology

3. Dig feedback — essential to build sample size/confidence for
specification improvement

4. Test pipe samples (Real) ...complex cracking features & non
axially aligned features for testing with new sensing set ups and
modes.

Invested over $100Min crack technology but usage isrelatively low
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