SR 2 i
\\\\\i\i\\\\\\\\\\\“ﬂ"ﬂf///////%/////// nOyerV|eyv of A_dvance I
' AU // Techniques for Equipment Integrity
Management

By

W . 7
///////////// nmm\\\\\\\\\\\\\\\
o
I ////////////////mmn\\\\\\\\\\\\\\\\\\\\\\ Sam Ternowchek




Sam Ternowchek T Mistras Group Inc.

e W Wy
\\\\\\\\\\\\\\\\\ \\umm ///////////////

A 38 years of Experience is applying NDT to
Quality Control and Inspection Projects

Fellow of ASNT since 1990

Chairman of the NACE Acoustic Emission Committee

Current Position 1 Vice President For On Line

O ; 7
///////////// o \\\\\\\\\ Asset Integrity Monitori
/ \\ sset Inteari onitorin
//////////////mmm\\\\\\\\\\\\\\\\\\ gty J

Develop company programs, worldwide, used for on line
asset integrity monitoring

Participates in several industry associations e.g. NACE,
ASNT, API, ASTM etc..
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A World of NDT Solutions




What Are AADVANCE
TECHNI QUESDH
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Inspection Technigues with Unique Characteristics:

May Use One or More NDT Technologies

Typically Computerized
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Inspection Utilizes Electronic Detection and
Processing

Requires Very Specialized Training

May Locate and Size or Just Locate




A Advance Inspection Techniques for RBI and
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Acoustic Emission
Ultrasonic Corrosion Mapping

Ultrasonic Weld Inspection
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Phased Array
Digital Radiography

Leak Detection




NN A : : .

\\\\§§§“ il ////%///// A Examples of Equipment It is Applied To

. Above Ground Storage Tanks
Pressure Vessels

Process Piping
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Buried Piping
Piping Supports

Valves




Non Intrusive Inspections
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Non Intrusive Inspections
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technigues to determine @
V) service.

Methods Utilized:
O %7 ArankPAC in service floor examination (active
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////////////”””""““\\\\\\\\\\\\\\\ : AALRUT on annular ring (corrosion of chime area)

A OFD on selected welds and heat affected zone

(weld defects)
A_SI UT shell drops (Corrosion)




Acoustic Emission Testing of
Tank Bottoms

TANKPAC
An acoustic emission database that
was developed by opening and
ll® Inspecting tanks after testing.
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SO\ foll owi ng 1 to0os sepat
environmental noise by using a range

of signal analysis and processing
techniques.
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Corrosion of Internal Zinc Anodes

Anternal sacrificial anodes
corrode in place of tank floor.
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&inc blocks can be 1m in size.

11.4+

AOilfield production tanks use
sacrificial anodes-very active
until used.
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ASpecial procedures used to

. n (]
separate anode corrosion from LT Ry Sl # ST R
floor corrosion. /

Location of remaining active
anodes




TANKPAC: outline procedure
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Sensors are attached to the tank wall around the entire
circumference, ~1m above annular. One row, or two rows
where condensation or high noise is possible.

The tank is monitored, duration is ~1 -2 hours.
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The data is processed to eliminate unwanted noise.
A Note: effect of noise is conservative >increases grade.

result i s graded per procedure
A0 (fgoodo)(fibado) scal e.

Location of 3+hit sources by triangulation.
Location and grading of 3+hit Apot

Discussion and recommendations.




TANKPAC

Overall Grading vs. Required Repairs
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Follow-up results versus AE-grades, normalised per AE-grade

population of 157 tanks (Shell, Dow-Stade, DSM, PKE, Total and PAL databas

Relative (%)
N
o

N
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A B C D E
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O FU 1/2 Minimal damage: no repairs B FU 3 Damage: some repairs

O FU 4 Significant damage: major repair/new floor

* P.van de Loo/Shell, B.Hermann/Dow, ECNDT 1998




AE & MFL Comparison

ARAMCO Ras Tanura Tk 1239 Nov 67,94 11:28:3L
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Strategy for Using T
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PN\ tool.

TankPac 1 Provides valuable Pre -
Opening planning information
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extend internal inspections




TALRUT Annular Ring Test
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A Detects @ 3640%
| material loss SHELL-




TALRUT Techniques

[ HULTRAWIN - ULTRAPAC FOR WINDOWS (110 Odegree loc 3 62-70.dat_F:\Dow Freeports)

Fie Corfigwalion Display Replay Options Todls Help
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W\ 0 degree data on
\ top (corroded)

Talrut on the
bottom




TALRUT Advancements
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Current Talrut
Inspections normally
done with shear
wave only
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Limitations exist

when floor Is
UT PROBE

Sensor




Shell Quadrant-Scans

High Speed AUT
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AutomatedUT Project -Scanning
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TOFD for Corrosion in HAZ
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Large Scale Corrosion Mapping
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Corrosion Mapping of Piping

Corrosion Mapping of Vessels

Corrosion Mapping of Tanks
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Corrosion of Piping Supports




Automated
Rapid Erosion Corrosion Scans

A,B and C Scan displays
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Corrosion Map
EIl ght Scans Bott
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(13) Scans of Bo

Below Inlet Branch Connections
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STANCHION 26 TO 27

File: Untitled.csa - Channel: 1 - Gate: 4 - Thickness
162,29 MFEWE: 1456 [0.90 %] - NEWE: 0 [0.00 %] - Filtered: 0 [0.00 %]
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The graphs above are composite views of scdribrbugh 5 collected between the Stanchion I26.and Stanchion N@7. The left side of this
layout is starting at theouthend, jusinorth of theStanchion No26, progressingiorthto Stanchion Na27. The top of the graph is considerec
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High Speed AUT
Comparison of Data to Actual
Plate
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