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The information contained in this document is Acuren proprietary information and is
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given for reproduction in whole or in part, this notice and the notice set forth on each
page of this document shall appear in any such reproduction in whole or in part.
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\ - Brief discussion on EMAT Technology
' = Latest EMAT equipment for pipe scanning
- Qualification Testing results
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© Whatis EMAT?

EleCtrO-Magnetlc ACOUS“C TranSducer "= integrity management solutions
e EMAT requires no Couplant Piezoelectric UT EMAT UT
and uses guided waves to EMAT Col
perform rapid, volumetric AN
. . . Couplant
Inspection for detection of ok
el /A Force
pitting and wall loss. Eddy Currents” TyagneicField
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A ThIS System |S Set up for Ultrasonic Wave Ultrasonic Wave
Di piiMg 06 0. D.
7500 wal l

A Supports Axial and Circ.
scanning modes using either
Pulsed or Permanent
magnets.

A Provides A, B & C Scan
displays with real time
analysis




© Axial Scan Setup
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A The sensors travel axially
straddling the OD of the pipe

A A transmitter sends lamb waves
around the pipe in both directions

A The receiver detects the sound,
measuring the amount of
attenuation and/or velocity
changes due to cracks, pitting
and wall loss

AA360 i nspection at

per/minute.
e Due to current probe size, it is ® tomato
more effective on piping > 6" O.D. T /TN~ ~ | attehuatioh
gf wm\wL%m\}wm » | TOF Variations
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© Circumferential Scan
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A Circumferential scanning performed
using an S1 Lamb Wave mode

A Tandem T/ R probes travel
circumferentially around the pipe.

A Specially designed sensors send
sound only in one direction
detecting reflections (wall losses) in
front of the probes.

A Used mainly for soil-to-air
Interfaces, to isolate inspection to
or confirm axial inspection results
under supports

AAccurately d
to 360 in th




Equipment Design Consi

= integrity management solutions

- Innerspec EMAT technology has Pulsed Magnets!
- Better sensitivity, easier deployment, safer!
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- The EMAT system is integrated with an AUT
Corrosion Mapping system, providing the following

¥V ////////// = #, advantages:

e
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| - Line B-Scan during EMAT scan, as needed.

= C-Scan prove-up for accessible areas

- High degree of repeatability and accuracy

= Quick evaluation / reporting time includes formal reports

-One Crew, One Systemé. One




 Piping Inspection Equipmen

A EMAT Ti-P System & Toughbook -+ frtegrity management solutions
A EMAT Navigator Scanner i
A AUT CMAPS System
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© EMAT Navigator Scanner
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At 40 per seco
pipe scanner will cover 360° of ;
the pipe, identifying internal and (S

external corrosion as well as VR
other conditions




Equipment Qualification
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- Qualified on piping of varying thickness
(. 2500000) and di aznéd

e, - Good results achieved on wastage areas
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© Qualificatiioh4a
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Real-Time C-Scan
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© Determinationé.
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A A very reliable method for:

AHighSpeed-1 i near f oot agei 200/0ed apgeer /
A Evaluation of corrosion under supports
A Highlights:

A Detects 10% volume loss for large area damage
A Detects 20% loss and 3D size detection
A Approach:

AUsed Sr. AUT technicians capabl
A Immediate AUT and / or MUT prove up
A Producing ONSITE final report to client

A Data is archived for comparison and repeat exams

A Focus on un-insulated piping for best applications
A Long runs for Full-Body scans
A Corrosion under supports
APromote as a screening tool ét
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2 Pipe with Int. & Ext. Corrosion
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AThe wor st damage
was near 45% wall loss scattered

throughout.
A Visual observation and AUT scans

confirmed both I.D. and O.D. wall S
losses. R
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© Pipe with Int. & Ext. Corrosion
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AACAD showing EMAT scan, corresponding AUT prove-up scan locations.

Y-axis (Axial) positive direction -

—  EMAT Scan=2

TDC

BDC

TDC

Client: 1 EMAT Damage Rating Assessment (DRA

AC U R E N Equipment: 6" Test Pipe

Examination type: [On-stream Automated EMAT Ultrasonic  |3- (Major) Approx. Wall Loss Detected: 40% to =50%

-ddngl

Unit: Docks 1- (Minor) Approx. Wall Loss Detected: 5%-25%

2- (Moderate) Approx. Wall Loss Detected: 26%-30%

Scan # Y-Start Y-End AUT Performed Comments & Results DRA
1 220" 26.0" No IPil gauge reading: 0.130" in depth. 3
1 77.0" 954" Yes IPi( gauge reading: 0.100" in depth. RT-1: 490" (76.5"), RT-2: .430" (95") 2
1 186.6" 191.0" Yes IPi( gauge reading: 0.120" in depth. RT-3: .150" (186") 3
1 226.3" 132.6" No IPi( gauge reading: 0.160" in depth. RT-4:.050" (229.5"), RT-5: .058" (231"), RT-6: .045"(232") 3




Under-Coating Inspection
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By selecting the appropriate wave mode and

frequency, the system can detect different problems on
coated and uncoated pipes
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Axial Inspection over thin homogeneous coatings up to
0. 0500 thick

If the coating is thicker or non-homogeneous, the
_

U I J  coating needs to be removed under the sensor path
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Different wave modes focus on different types of

defects, even permitting inspection on liquid filled
temate
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¢ Diamond Wrap Coatings!!
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® Ability to scan through diamond wrap
coating making it possible to inspect
for damage under the coating.
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Vessels & Above Groui
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Pipe Support Interface
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EMAT Versus Other M
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m// could be missed with conven
deposit corrosiono

AA bit more sensitive to corrosion under support than
most other guided wave applications.
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AAnot her opttd-aoinr of oirn tfiesrofialc e @
than digging them up.

AEnhanced Screening Productivity combined with
Immediate follow up.
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EMAT Job Preparation
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// - Verify horizontal whether piping is CS or SS and below
250°F

Determine the application: Corrosion Under Supports
and/or Full Length Scanning?
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Verify surface condition requirements;
- Insulation removal required
- Nonnconductive coating not g

Requires 60 | ateral cl ear
clearance above piping
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EMAT Job Preparation
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NDE Contractor Planning:

Crew size;
- 2 man team (ground level piping)
- 3 man team (ground level piping & full prove-up)
- 4 man team (piping in the racks & prove-up)
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A ////////////IIIIIHIHI\\\\\\\\\\\\\\\\\\\ Determine if access & surface conditioning are adequate.

Estimate amount of setups / equipment moves required
to achieve coverage.
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EMAT Job Preparation
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Equipment readiness tested prior to mobilization
- Determine required coils and setups
- MUT or AUT transducers & equipment

% .
/;//// Ay mmm\\\\\\\\\\\\\\\ \\\\j\\ Review previous data and / or reports if available
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: Determine reporting requirements;
- Full outputs or outputs for damage areas only.

- Full ACAD and AUT / UT Data merges.
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Conclusion
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// A Very quick screening tool for above ground piping runs

ARel i able results achieved on

L //// : 7 \\ A Used on Ferrous & Non-ferrous materials
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A Can be used on piping at elevated temperatures (~250°F)

be used on surfaces with
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QUESTIONS??

= integrity management solutions

\\\\\\\\\\\\\\\\\\\\\\\\\\\IIIHIIII////////////// g
7 ,

\\\\\\\\\\\\\\ \\\mnm ////////////// //

Thank you for your time!

Please meet with me after the session for

N / additional information
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