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By: Mike Brown, Sentinel Integrity

Non-destructive testing (NDT) is an interdisciplinary field that
includes non-invasive inspection of processing and storage
equipment and components for refineries, chemical plants, and other
industrial facilities. While there are many types of advanced NDT,
this article will focus on the use of acoustics and electromagnetism
as the bases for conducting examinations. NDT plays a critical
role in ensuring that equipment units, their components, and other
complex systems perform various functions in a reliable, safe,
and cost-effective manner. Advanced NDT techniques have been
developed to discover, characterize, measure, and document
corrosion, wear, cracks, and flaws in equipment such as pressure
vessels and piping systems, which might otherwise leak and cause
catastrophic failures.

DRIVERS OF ADVANCED NDT

The drivers for the development and use of advanced NDT
technologies in the inspection industry include, but are not limited
to:
1. Performing inspections on-stream (reduces risks associated with
physical entry) instead of necessitating entry (adds risk and cost)
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ADVANCED NDT FOR PLANT LIFE ASSESSMENT
Introduction

To read more articles like this, visit http://inspectioneering.com

Advanced NDT methods provide an excellent balance between
quality control and cost effectiveness. State-of-the-art technologies
are applied to assess the current condition of equipment and
provide more accurate input for estimating the future condition.
The data obtained can then be used to calculate fitness-for-service
and remaining life of equipment, and help operators develop
realistic strategies for managing equipment and extending asset
life cycles.

For crack detection, shear wave transducers of varying angles
and frequencies can be used in either pitch catch or pulse-echo
modes. This technique produces a computerized and repeatable
collection of ultrasonic data. It is beneficial for monitoring areas of
known damage over time and assisting in the plant equipment life
assessments.

ADVANCED NDT TECHNIQUES

Examples of advanced NDT techniques often employed include
automated ultrasonic testing (AUT), phased-array ultrasonic
testing (PAUT), time-of-flight diffraction (TOFD), eddy current
testing (ECT), and acoustic emission (AE). Some of these
techniques provide direct information about the damage, such
as PAUT & TOFD. Meanwhile other methods (such as AE), are
used for screening equipment to indicate local areas for follow-up
inspection. Furthermore, ECT is often used for semi-quantitative
screening to provide some idea or range of remaining thickness.
For example, an ECT
inspection of a heat exchanger tube indicates metal loss in an area
is ≤ 30% of the original wall thickness, as opposed to a specific
number like 0.054”. These techniques collect data from process
equipment to determine if and how much corrosion, cracking,
fatigue, or creep is present in its components.

2. For the safety of facility workers and the general public.
More efficient inspections, higher quality readings, and easier
management of inspection data empowers owner-operators to
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3. For enhanced reliability. Implementing advanced NDT
techniques ensure continuous and unconstrained operations to
meet performance requirements at an optimum cost for many of
the same reasons as cited in bullet #2.
4. For timely compliance with industry codes & standards and
regulations. By using on-stream inspection technologies, owneroperators may not have to wait until their next shutdown to complete
an assessment.
5. For effective risk-based inspection. Advanced NDT can be used
to predict and avoid unplanned equipment outages.
Figure 1. Automated Ultrasonic Corrosion Mapping (AUT) can be used to effectively monitor known areas of damage and assist in accurate asset life
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monitoring areas of known damage over time and assisting in the plant equipment life assessments.

Inspectioneering Journal article (continued on page 3)

Figure 2. Automated Ultrasonic Shearwave Testing (AUT) for Hydrogen Induced Cracking.

Figure 2. Automated Ultrasonic Shearwave Testing (AUT) for
Phased-Array Ultrasonic Testing (PAUT) PAUT is primarily utilized as a weld inspection tool, but may be used for
Hydrogen
Induced Cracking.
corrosion mapping as well. This method includes phased array transducers which utilize multiple crystals to provide a
variety of beam angles, as well as the ability to steer and focus the beams for greater accuracy. By varying the timing of
firing the individual elements, a much broader area of coverage at a given time can be achieved. PAUT is considered a
superior tool for characterization of damage. For example, does the anomaly appear to be a stress- oriented crack
growing from the end of the blister? Does it appear to be a step-wise crack in the heat affected zone? Or is it something
else? PAUT can provide much more definitive information for the equipment owner, which leads to better decisions
about run/repair/replace.
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For example, does the anomaly appear to be a stress- oriented
crack growing from the end of the blister? Does it appear to be
a step-wise crack in the heat affected zone? Or is it something
else? PAUT can provide much more definitive information for the
equipment owner, which leads to better decisions about run/repair/
replace.
Time-of-Flight Diffraction (TOFD)
TOFD refers to an NDT method where a pair of ultrasonic probes
is placed on opposite sides of a weld. This method provides better
accuracy when inspecting heavy-wall components, as well as
those operating at elevated temperatures. The transmitter probe
emits an ultrasonic wave that is picked up by the receiving probe
on the other side. In undamaged equipment, the signals picked
up by the receiver probe come from a wave moving along the
surface and one that is reflected off the backwall of the component
being inspected. However, if a crack is present, the test method
will return data showing a diffraction of the ultrasonic wave from
the tip of the crack. The depth of the crack tip can be calculated

automatically when using the TOFD method. A limitation of TOFD
is that a dead zone will occur where discontinuities are shadowed
by the lateral wave signal which travels along the near-side surface
of the component. The depth of the dead zone depends of the
probe separation and probe frequency. Typically, the dead zone is
5 millimeters of the depth from the inspection surface. Calibration
blocks with side drilled holes can be used to validate the dead
zone depth. TOFD is now considered by many to be the method
of choice for detecting and sizing cracks. Many are now using
PAUT and TOFD in combination to achieve superior detection,
characterization, and sizing of damage for more accurate fitness
for service decision making.
Eddy Current Testing (ECT)
ECT is an inspection technique most often used for heatexchanger tubing. The method uses eddy currents that are created
through electromagnetic induction. Alternating current is applied
to a conductor and a magnetic field develops in and around the
conductor. This magnetic field expands as the alternating current
rises to maximum and collapses as the current is reduced to zero.
If another electrical conductor is brought into close proximity to
this changing magnetic field, current will be induced in this second
conductor. Eddy currents are induced electrical currents that flow in
a circular path, similar to when eddies are formed when a liquid or
gas flows in a circular path around obstacles. Research is underway
on the improved use of pulsed eddy current testing. Pulsed eddycurrent signals consist of a spectrum of frequencies, and each
pulse signal contains information from a range of depths within a
given test specimen. The pulsed signals are very low-frequency
rich, which can provide better depth penetration.
Acoustic Emission
AE uses transducers and is often used to test for cracking. This
method is based on the generation of acoustic waves produced by
a sudden redistribution of stress in a material. For example, when a
material is subjected to a change in pressure, load, or temperature,
a release of energy in the form of stress waves occurs. These waves
propagate to the surface and are recorded by sensors during AE
inspections.
LIFE ASSESSMENT SUPPORT
Advanced NDT can be used to support asset life assessments in
the following areas:
• Equipment integrity analysis: Equipment integrity inspectors
conduct an initial physical examination based on anticipated
problems of facility equipment. The anticipated problems are often
based on historical data. For example, when corrosion is the usual
cause of equipment aging, inspectors might use AUT or automated
ultrasonic corrosion mapping, especially where localized corrosion
or blisters are a concern. To inspect components for service-related
cracking and analyze the equipment’s remaining service life,
inspectors might use the PAUT method. Many of these methods
can be used while the equipment is online.
Inspectioneering Journal article (continued on page 4)
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• Corrosion monitoring in equipment and piping systems: After
corrosion or a blister is found or suspected, corrosion progression
or blister growth rate can be monitored over time in specific
periodical increments, such as every six months. Such monitoring
will determine a rate of corrosion or blister growth. The rate is then
used to predict how long the equipment will last. This analysis is
known as a life assessment.
• Corrosion damage evaluation: To evaluate corrosion damage,
inspectors use historical data to determine the original design
thickness of piping or equipment and operating conditions and
compare it to component deterioration over time. Operating
conditions that contribute to deterioration may include temperature,
pressure, and the type of chemicals that are being processed. Many
types of equipment have a corrosion allowance value or limit (also
known as minimum design or FFS thickness allowed) that is not to
be exceeded in order to maintain safe operating conditions. Data
resulting from evaluations and monitoring is collected and reported
to the facility operator or a third-party engineering firm to determine
if and when intervention might be required.

should be based on the use and age of the equipment, the routine
maintenance required, repairs required, the pervasiveness of the
anticipated damage mechanisms, the ability to predict the type and
location of damage, and the ability to avoid emergency situations.
NDT SPECIALISTS
The role of an NDT specialist is to ensure that the proper
application of advanced NDT techniques will produce valid results
that can be used for plant life assessments. NDT specialists can
assist owner-operators in determining which NDT method, or
combination of NDT methods, are best suited for each specific
type of operating equipment, and that the proper advanced NDT
inspection procedures are followed. A specialist can also provide
the maximum amount of high-quality data available for assessing
the status of the equipment.
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NDT specialists are, or should be, certified by the American Society
for Nondestructive Testing (ASNT), which is the world’s largest
society for this type of inspectors. Well-educated and experienced
NDT specialists are usually certified as ASNT Level III specialists.

• Fatigue and creep damage prediction: Equipment material fatigue
and creep damage are different mechanisms than corrosion damage.
High temperature creep and fatigue damage are often responsible
for the reduced life-cycle or failure of structural materials. Creepinduced failures are typically due to exposing equipment such as
heater tubes, to temperatures above their material design limit
for an extended period of time.. Fatigue occurs when processing
equipment or units are exposed to repeated loading or unloading
cycles. Fatigue and creep damage predictions are based on
parameters such as pressures, fabrication processes, fabrication
quality, design, mechanical loading, process chemistry, deposits,
etc.
• Fitness-for-service evaluations: Fitness-for-service evaluations
are fed by the results of NDT or other testing activities. Such
evaluations can involve setting up appropriate inspections,
obtaining actual mechanical property data compared to historical
data, and performing life-cycle analyses including corrosion,
fatigue life, creep and fracture-mechanics calculations. Evaluations
might also include operating modeling evaluations, predictions, or
advisements based on the data and reports. The final evaluation
determines if the equipment is safe to operate, and for how long.
In some conditions, the evaluations might include suggestions for
shutting down and repairing or replacing equipment components
or processing units. Good and reliable input data produces reliable
fitness for service recommendations.
After the previously mentioned processes are utilized and data is
collected, engineering personnel often conduct a fitness-for-service
evaluation on the units or piping. The analyses and evaluations are
employed to determine the equipment’s current condition and useful
run-life expectancy based on operating conditions, as well as to
predict future problems. The scope for advanced NDT inspections

Your one stop shop for your NDT Rentals
- UT Systems
- MFE Scanners
- UT Wall Crawlers
- Videoscopes
- PMI and more
- Daily, Weekly, Monthly and long term
- Free Delivery in Houston Area
5041 Spencer Hwy , #107
Pasadena, TX 77505
(832) 230-4650
www.mferentals.com

www.ndttechnicalservices.com
Phone: (281) 341-0469
Houston, TX

Bryan Duke
Sales Manager

Cell - (281) 851-0885
Email: bduke@mferentals.com

Personnel Qualification Procedure Preparation
QA/QC 3rd Party Arbitration Expert Witnessing
MT, PT, UT, VT, LT, RT, RTR, &
Radiographic Film Interpretation Training Programs
A highly technical services firm providing specialized NDT
consultations and customized training programs. Let us design a
technical training program or consulting service to meet your needs.
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#whyiNDT

“Always New!”

“Supporting My Industry”

“Always Learning!”

Everyone in the NDT industry has their reason why they have built a career in NDT. The social media awareness
campaign #whyiNDT, brought to us by Miceli Infrastructure Consulting (MIC), highlights the NDT industry and its
practitioners as the unsung heroes they are. Here are some more of the “whys” of many of our own GHASNT
members.
WHY DO YOU NDT? Send an e-mail today to:
info@miceliconsulting.com

ONLINE AT ASNTHOUSTON.COM

A Great Day for Golf!
GHASNT held its annual golf tournament at Timber Creek Golf
Club in Friendswood, TX on April 22, 2016.
The outing was sold out again this year with a full field of golfers
enjoying a great day of camaraderie and sportsmanship as well as
the generosity of more than 15 sponsor companies. As GHASNT’s
largest fund-raising event, over $20,000 will go toward scholarships
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and other section initiatives. ASNT National President Kevin Smith,
GHASNT Section Chair Jeff Wagner and Vice Chair Tim Roach
toured around the course during play to meet and thank participants
for their involvement and support. Much appreciation goes to
GHASNT’s Tournament Directors Skip Hoyt and Becky Judkins
and the many volunteers for their tireless and extraordinary
efforts in making it such a phenomenal success!
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INDUSTRIES

SPENT PHOTOGRAPHIC CHEMICALS
REFINING & DISPOSAL
INDUSTRIAL & MEDICAL X-RAY
FILM RECYCLING
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ALX INDUSTRIES LLC
2204 CATALINA DR.
PASADENA, TX 77503
832-767-2467

ALXINDUSTRIES.COM

Global Provider
of Custom & Code Specific
Flawed Specimens for Training,
Qualification, and Procedure
Development
www.FlawTech.com

(704) 795 4401

Concord, NC USA

www.pine-environmental.com | 800-242-3910

Your NDE & RVI Headquarters
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Learn more about our exclusive products like Cygnus Thickness
Gauges & ROPE Access Units along with our AUT Solutions AccuTrak!
Your Local Pine Locations:
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%FFS1BSL 59
1
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)PVTUPO 59
1

NEW
N!
LOCATIO

4&OUFSQSJ[F1LXZ
4VJUF
$PSQVT$ISJTUJ 59
1

ONLINE AT ASNTHOUSTON.COM

Pg. 13

Marie Counts-Bradley

mcb@inspectionplugstrategies.com
2437 Bay Area Blvd. #147 | Houston, TX 77058
P: 281-480-4406 | 1-800-914-4406 | F: 281-486-4363

www.InspectionPlugStrategies.com

713-937-8168
www.dgindt.com
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As a way of saying thank you to our vendors and members, GHASNT hosted its annual Vendors Night at the South Shore
Harbour Resort on April 20, 2016. And what a night it was!
With over 300 participants, attendance was the largest yet with an exceptional display of table after table featuring products and services
by industry suppliers. The local NDT community coming out in full force to support the event, network with peers and take a look the latest
solutions available. The GHASNT hospitality of refreshments and a buffet added to the festive and welcoming atmosphere that prevailed
against the backdrop of some real business getting done.
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Professional Progress

GHASNT would like to congratulate the following section members as new
certificate holders in March, April and May 2016. Well done!
Program Type
ACCP Level II
ACCP Level II
ACCP Level II
ACCP Level II
ACCP Level II
ACCP Level II
ACCP Level III
ACCP Level III
ACCP Level III
ACCP Level III
ASNT NDT Level II
ASNT NDT Level III
ASNT NDT Level III
ASNT NDT Level III
ASNT NDT Level III
ASNT NDT Level III
ASNT NDT Level III
ASNT NDT Level III
ASNT NDT Level III
ASNT NDT Level III
ASNT NDT Level III
ASNT NDT Level III

Method
MT (GI B, GI Y)
PT (GI S, GI W)
RT
VT
VT
VT
VT
MT, UT
MT, UT
PT, VT
RT
MT
ML
MT
MT, PT
MT, PT
PT, MT, ML, UT
UT
UT
UT
UT (PE)
UT, PT, MT
VT

Name
James J

Gallery

Alberto
Donald C
Matthew J
Carroll
David
Randy
Rickmanuel
Feng
Derek
Jennifer L
Will M
Scott Geoffrey
Jaime J
Steven
Cody
Sean T
Tsuyoshi
Adam
Jacob A
Ryan M
Brian

Chagolla
Hayslip
Thomas
Hawkins Jr.
Jimenez
Tankersley
Okere
Lu
Torgerson
Bridges
Huff
Benson
Perez
Pyontek
Bennett
McHone
Misawa
Gardner
Blaylock
Hunter
McCracken
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The University of Ultrasonics (UUT) has
provided advanced Ultrasonics skills training
for tomorrow’s Ultrasonic, Phased Array and
TOFD inspectors in a high-level learning
environment since 1988. UUT is now bringing
that expertise to its new Houston office, which
is staffed with experienced, highly-trained,
field-qualified Ultrasonic training experts also
capable of teaching any class at your job site.

COURSES OFFERED

For a limited time, receive a discount
equal to 1 month’s rental fee toward
the purchase of an Olympus instrument.
• XRF/PMI ANALYZERS
• UT THICKNESS GAGES

Access Plug Flange, Inc.

Christopher Webb
Vice President

Office: (713) 691-0899
(800) 929-0732
Fax: (713) 691-3699
Cell: (832) 731-4722
www.inspectionplug.com
cwebb@inspectionplug.com

Introduction to Phased Array
Advanced UT Detection and Flaw
Characterization

•
•
•
•

• VIDEOSCOPES
15603 West Hardy, Suite 355
Houston, TX 77060

Advanced UT Skill Training

Advanced Phased Array for Weld Inspection
Advanced UT Crack Sizing
Advanced Phased Array for Crack Sizing
and Flaw Dimensioning

• UT, PA, ECT FLAW DETECTORS

“The Worldwide Leader In Inspection Port Technology.”

•
•
•

Time of Flight Diffraction (TOFD)

Olympus Rentals is registered to ISO 9001;
ISO 14001; OHSAS 18001.
Rental only avaliable in the U.S.A.

University of Ultrasonics

rentals@olympus-ossa.com
or call 24/7: 1-281-922-9300
BROADEN YOUR
UT SPECTRUM™

www.olympus-ims.com/rentals

2X4_RENTALS_201602.indd

1

2/9/16

2:32 PM

12805 Gulf Freeway
Houston, TX 77034
Call +1-832-217-9335
UniversityofUltrasonics.com
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Member Appreciation Night
An evening of fun, fellowship, food and more great golf practice!

June 4, 2016 • Top Golf Events • Webster, Texas

