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NDT of Welded Steel Tanks

T

by Ronald T. Nisbet* and Michael D. Pesce †
This article is intended as a brief
introduction to the NDT methods
used for the examination of welded
steel tanks. It will address the NDT
methods specified by the relevant
standards; where, how and when
they should be applied; and the basic
technology involved. Tanks may be
inspected during construction to
gather baseline data or after a period
of operation. The examination of
tanks includes roofs, shells or walls
and bottoms (Fig. 1).

inspection of tanks with diameters
of 9 m (30 ft) or less].
· ANSI/API 510, Pressure Vessel
Inspection Code: Maintenance
Inspection, Rating, Repair and
Alteration.
· API 570, Piping Inspection Code:
In-Service Inspection, Rating, Repair
and Alteration of Piping Systems.
· API Standard 620, Design and
Construction of Large, Welded,
Low-Pressure Storage Tanks.
· API Standard 650, Welded Steel Tanks
for Oil Storage.
· API Standard 653, Tank Inspection,
Repair, Alteration and Reconstruction.

Relevant Standards

API conducts examinations and
issues certifications to qualifying

inspectors in accordance with
API Standard 653. These certified
inspectors are qualified to perform
inspection of aboveground steel
storage tanks in accordance with the
requirements of API Standard 650
and API Standard 653. These
inspections include nondestructive
testing.
Inspection Requirements
API Standard 653 defines the
inspection requirements for external
only in-service inspections and
internal/external out-of-service

The Steel Tank Institute/Steel Plate
Fabricators Association (STI/SPFA)
and the American Petroleum
Institute (API) publish the following
standards:
· STI SP001, Standard for the Inspection
of Aboveground Storage Tanks [for
* International Energ y Ser vices Company,
3445 Kashiwa St., Torrance, CA 90505;
(310) 257-8222, fax (310) 257-8220; e-mail
<rtnisbet@earthlink.net>.
† HMT Inspection, 777 E. Market St.,
Warren, OH 44481; (330) 393-6705; e-mail
<mpesce@hmttank.com>.

Vol. 10, No. 2

Figure 1. Aboveground storage tanks.
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In “NDT of Welded Steel Tanks,” Ron Nisbet and
Mike Pesce provide us with a brief overview of the
relevant standards that apply to aboveground storage
tanks and the NDT methods used to
examine this large and costly segment of
infrastructure.
The second in the “FYI” series of
articles discussing guided wave testing
details the use of magnetostrictive sensor
technology for long-range inspection and
monitoring of pipe.
Chris Garrett, our “Practitioner
Profile” for April, talks about his work
using remote field testing and the role
that NDT plays in the management of underground
assets delivering clean drinking water.
Contact Hollis Humphries, TNT Editor
PO Box 28518, Columbus, Ohio 43228; (800) 222-2768
X206; fax (614) 274-6899; e-mail
<hhumphries@asnt.org>
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inspections and provides criteria for inspection intervals. The
API Standard 653 certified inspector will use the specified
criteria and apply the required inspection methods to provide
comprehensive evaluation of the tank and determine the
interval until the next required inspection.
Engineering evaluations per API 510, API 570 and API
Standard 653 are based on data gathered from field inspection
and evaluated using information recommended by codes or
standards including:
·
·
·
·
·
·
·

settlement evaluations,
corrosion rate calculations,
safe fill height calculations,
seismic evaluation,
brittle fracture evaluation,
maximum working pressure and
other referenced evaluations.

Other engineering services include fitness-for-service
evaluation, inspections intended to verify compliance with
environmental regulations and specialized assessments such as
out-of-roundness surveys and verticality evaluations. Useful
information for a tank maintenance program is provided by
field drawings converted to computer-assisted layouts for the
final report of the tank roof, shell and bottom, as applicable,
with color photos of the tank and its appurtenances.
Nondestructive Testing Methods
For the following methods, technicians should be certified by
their employer in accordance with the employer’s written
practice.
Visual Testing. Visual testing (VT) is a preliminary inspection
method performed on all tanks and will always complement
other NDT methods.
An experienced inspector will notice problem areas where
paint is discolored by leakage or where corrosion has marred
the surface. More systematic visual testing can be required by
standards and written practices. Photography can document
the visual tests and may be required by the employer’s
procedures.
Direct and remote visual testing are the two techniques for
determining the condition of a part or material, alignment of
mating surfaces or components and evidence of leaking welds.
Direct testing involves viewing the surface at a distance of not
more than 0.6 m (24 in.) and at an angle of not less than 30°.
Mirrors and magnifiers may be used to assist in this direct
technique. Adequate lighting should always be provided for
visual testing.
Remote visual testing may use aids such as borescopes, fiber
optics, binoculars, video cameras and other equipment. Class I,

Division I, explosion-proof cameras can
be effective in finding problem areas, as
well as providing a cost savings to the
owner, allowing for inspection while the
tank remains in service.
Magnetic Flux Leakage. In the
magnetic flux leakage (MFL)
technique, a section of the tank bottom
is magnetized to, or near to, saturation
of flux between the poles of the bridge.
Any significant thinning of the bottom
plate will result in some of the magnetic
flux being forced into, or leaking into,
the air around the area of reduction
(Fig. 2a). Sensors to detect these flux
leakages are placed between the poles of
the bridge. MFL is a qualitative test
method, so indications located by this
technology require follow-up testing.
Ultrasonic testing (UT) checks for soil
(a)
Magnetic bridge

North

Sensor

South

Leakage field
Metal loss

Bottom
plate

(b)

Figure 2. Magnetic flux leakage
method: (a) schematic of bridge;
(b) tank bottom scanner incorporating
magnetic flux leakage test bridge.

side indications, and pit gaging checks
for product side indications.
Small scanners, both manual and
motorized, provide additional coverage
for inspection adjacent to the internal
shell-to-bottom weld and beneath
steam coils, under internal piping, and
near other areas of obstruction that
might limit use of a full-size scanner
(Fig. 2b).
MFL is recognized as a separate test
method independent from other
techniques of the electromagnetic test
method by Recommended Practice No.
SNT-TC-1A (2006).
Saturated Low Frequency Eddy
Current. The saturated low frequency
eddy current (SLOFEC) scanner is
designed to inspect tank bottoms with
reinforced coatings up to 8 mm
(0.30 in.) thick. The scanner uses eddy
current and other electromagnetic
technologies to inspect through thick
coatings. SLOFEC can detect metal
loss as well as locate the area of metal
loss (soil side or product side) on the
plates. This method of testing does not
disturb the coating.
Ultrasonic Thickness Testing.
Ultrasonic thickness testing is used to
measure MFL indications for soil side
metal loss. Follow-up quantification is
commonly referred to as “prove up.”
The principles of ultrasonic thickness
testing are thoroughly covered in
training literature. Adjustment should
be made for coated surfaces, and
suitable transducers should be used for
pitted surfaces and for faster surface
coverage. Crawler systems can access the
exterior tank shell/wall. Surface
preparation and proper technique are
both essential for a quality inspection.
Magnetic Particle Testing. Magnetic
particle testing (MT) is used for the
detection of surface or near-surface
discontinuities in ferromagnetic
materials. In carbon steel tanks, MT is

most often performed on, but is not
limited to, the internal shell-to-bottom
weld, sump welds, shell penetration
welds, vertical welds, junction welds
(shell horizontal-to-vertical welds),
bottom and shell weld overlays (puddle
welds), patch/base/bearing plate welds
and butt welded inserts. Surface
preparation and proper technique are
both essential for a quality inspection.
Liquid Penetrant Testing. Liquid
penetrant testing (PT) is used for the
detection of discontinuities open to the
surface of nonporous metals and other
materials. In aboveground tanks, PT is
most often performed on, but is not
limited to, the internal shell-to-bottom
weld, sump welds and shell penetration
welds. Surface preparation and proper
technique are both essential for a
quality inspection.
Vacuum Box Bubble Testing. A
technique of leak testing, vacuum box
bubble testing (VBBT) is the leak test
most often used in aboveground tanks.
VBBT is used for detecting small leaks
or pinholes in welds. There are several
acceptable bubble test solutions
available. Care should be taken to not
use common liquid detergents because
too many bubbles can affect test
interpretation. VBBT is most often
performed on, but is not limited to,
bottom plate-to-plate lap welds, the
internal shell-to-bottom weld, bottom
weld overlays (puddle welds) and
patch–to–base plate welds. Surface
preparation and proper technique are
both essential for a quality inspection.
Mass Spectrometer Leak Testing. Also
a technique under the leak testing
method, mass spectrometer leak testing
(MSLT) has proven to be very effective
in the detection of leaks in many
components including tank bottoms,
sumps, roof pontoons, roof drain
systems and heat exchangers.
Focus continued on p 4
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The most common tracer gas is
helium, a nontoxic, inert (nonexplosive)
gas. One of the smallest elements on the
periodic table, helium can pass through
apertures that liquid cannot. Thus, it is a
very effective medium for detecting
leaks. Surface preparation and proper
technique are both essential for MSLT.
Alternating Current Field Measurement.
Alternating current field measurement
(ACFM) is another noncontact
technique to detect and size surface
breaking cracks through coatings up to
5 mm (0.20 in.) thick. An ET
technique, ACFM is commonly used to
detect surface discontinuities in tank
shell-to-bottom welds, bottom lap
welds, sump welds and shell penetration
welds and to detect stress corrosion
cracking in ethanol tanks. Surface

preparation requirements are less than
for other NDT methods, although
proper technique is essential for quality
inspection.
Radiography. Radiographic testing (RT)
is performed on tank welds for the
detection of discontinuities.
Radiographic testing is generally
performed on a specified number of new
construction welds and when a major
repair or alteration has been performed.
Gamma radiographic testing uses
isotopes, radioactive elements.
Preplanning and proper execution are
critical for safety when performing this
technique.
Ultrasonic Testing in Lieu of
Radiographic Testing.
API Standard 650, Appendix U, details
the rules for using the ultrasonic method
to test tank construction welds in lieu of

radiography. This requires that the
ultrasonic test method shall be
performed using automated,
computer-based acquisition. A manual
scan of adjacent base metal for laminar
flaws is permitted.
Examination must be conducted using
a preapproved strategy or scan plan, and
the procedure must be qualified using a
calibration block with known
discontinuities such as might be
encountered during the examination.
The flaw acceptance criteria are given
in Appendix U, Paragraph U.6.6 and
Table U-1.
Experience with ultrasonic testing in
lieu of radiographic testing has shown
excellent detection of planar flaws. In
addition, the amount of down time
normally alloted to radiography
exclusion periods is reduced, providing
significant cost savings.

Did you know ...
Publication activities can earn
recertification credits?
Contributors and reviewers for
The NDT Technician can earn
recertification points in the following
programs: ACCP Level II,
ACCP Professional Level III and
ASNT NDT Level III.
Contributors of published articles
(1000+ words) earn 3 points; short
articles or items for “Working
Smarter” earn 1 point.
If you have a topic you’d like to see
published in TNT, contact the editor:
Hollis Humphries
(800) 222-2768 X206
<hhumphries@asnt.org>
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FYI

Magnetostrictive Sensor Technology for Long-Range
Guided Wave Inspection and Monitoring of Pipe
by Hegeon Kwun,* Sang Y. Kim,** and Glenn M. Light †

G

Guided waves refer to mechanical (or elastic)
waves in ultrasonic and sonic frequencies that
propagate in a bounded medium (such as pipe,
plate, rod, etc.) parallel to the plane of its
boundary. The wave is termed guided because it
travels along the medium guided by the geometric
boundaries of the medium.
Since the wave is guided by the geometric
boundaries of the medium, the geometry has a
strong influence on the behavior of the wave
(Achenbach 1973, Redwood 1960). In contrast to
ultrasonic waves used in conventional ultrasonic
inspections that propagate with a constant velocity,
the velocity of the guided waves varies
significantly with wave frequency and geometry of
the medium. In addition, at a given wave
frequency, the guided waves can propagate in
different wave modes and orders.
In pipe, the guided waves exist in three different
wave modes — longitudinal (L), torsional (T) and
flexural (F). Although the properties of guided
waves are complex, with judicious selection and
proper control of wave mode and frequency, the
guided waves can be used to achieve 100%
volumetric inspection of a large area of a
structure from a single sensor location.
Guided waves have wavelengths that are large
compared to the wall thickness of the part being
inspected. Guided waves can be generated using
piezoelectric transducers, electromagnetic acoustic
transducers (EMAT) or magnetostrictive sensors
(MsS). This paper focuses on the use of the MsS
technology.
The MsS generates and detects guided waves
electromagnetically in the material under testing.
* Southwest Research Institute; 6220 Culebra Rd.; San Antonio,
TX 78238; (210) 522-3359; <hkwun@swri.org>
** Guided Wave Analysis, Inc.; 9735 Keeneland Run; San Antonio,
TX 78254; (210) 842-7635; <skim@gwanalysis.com>
† Southwest Research Institute; 6220 Culebra Rd.; San Antonio,
TX 78238; (210) 522-2218; <glight@swri.edu>.
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For wave generation, it relies on the magnetostrictive (Joule) effect that
refers to a small change in the physical dimensions of ferromagnetic
materials (on the order of several parts per million in carbon steel) caused
by an externally applied magnetic field. For wave detection, it relies on the
inverse-magnetostrictive (Villari) effect that refers to a change in the
magnetic induction of ferromagnetic material caused by mechanical stress
(or strain). Since the probe relies on the magnetostrictive effects, it is called
a magnetostrictive sensor.
A schematic diagram of the sensor and associated instrumentation for
generation and detection of guided waves are illustrated in Fig. 1. In the
standard application, the sensor consists of a thin ferromagnetic material
(such as nickel or an iron cobalt alloy) that is bonded to the pipe. A thin
excitation coil is placed over the thin ferromagnetic material. The thin
ferromagnetic material has a biasing magnetic field and the excitation coil is
configured to apply a time-varying magnetic field to the ferromagnetic
material. This generates a wave in the thin ferromagnetic material that is
then coupled (usually by an epoxy bond) into the material being inspected.
The same sensor is used to pick up magnetic induction changes in the
material caused by the guided wave reflected by a discontinuity. A single
magnetostrictive sensor generates and detects the guided waves propagating
in both directions. In practical inspection applications, the guided wave
generation and detection are controlled to work primarily in one direction
so that the areas of the structure on either side of the sensor can be
inspected separately. This technology can be also be used in plates, tubes
and rods with slight differences in the probes.
In the long-range guided wave inspection, a short pulse of guided waves
in relatively low frequencies (up to a few hundred kHz) is launched along
the structure under inspection. Signals reflected from geometric

Magnetostrictive
sensor for pipe/tube

Cable to
computer

Figure 1. Magnetostrictive sensor and computer instrumentation.

irregularities in the structure such as welds and
discontinuities are detected in the pulse-echo
mode. Axial location and severity of the
discontinuity are deter mined by occurrence time
of the discontinuity signal and the signal
amplitude. The MsS technology uses the T wave
mode primarily for piping inspection that is
generated and detected with the thin
ferromagnetic (typically iron cobalt) layer
approach. Reasons for this practice include the
following: (1) The fundamental T wave mode has
a constant velocity (non-dispersive) and therefore,
no consideration is necessary for the dispersion
effects (broadening of waveform as the wave
propagates) that exist in the L and F wave modes.
(2) The T wave MsS generates and detects the
particle displacement along the pipe circumference
direction and is axial symmetric covering
360 degrees of the pipe circumference. The MsS
generates less coherent background noise due to
dispersive L and F waves generated by the
piezoelectric systems. This provides a better
signal-to-noise ratio and data that are easier to
analyze. (3) The T wave does not interact with
liquid inside the pipe and (4) the T wave MsS does
not require heavy bias magnets and thus is much
easier and safer to handle than its L wave
counterpart.
A disadvantage of the T wave MsS is the
requirement for direct physical access to the pipe
surface for bonding of the thin ferromagnetic
layer. For example, before the T mode MsS can be
applied to bitumen-coated piping, the coating
must first be removed whereas, the L mode MsS
can be applied without removing the coating.
However, the advantages of the T mode MsS
greatly outweigh this limitation. As a result, it has
become the primary wave mode for long-range
piping inspection.
Because of low wave attenuation (at 100 kHz,
typically no more than approximately 0.033 dB/m
in bare pipe and approximately 0.1 dB/m in bare
plate; plate has a higher wave attenuation because
of the beam spreading that is absent in pipe),
guided waves afford inspection of a long length of
structure from a single sensor location. In bare
pipe, the inspection range is typically 30 m (98 ft).
In some cases, this can extend to 150 m (492 ft) or
more. In bare plate, the inspection range can
extend 10 m (33 ft) or more. Within the inspection
range, the cross-sectional area of detectable
discontinuity size in pipes by using the MsS is

typically 0.5 to 5.0% of the total pipe-wall cross section. In the corrosion
under insulation (CUI) application of chemical facilities, the detection
threshold level is usually set at approximately 0.5 to 1.0% because these
pipes are very clean and high-frequency guided wave signals have high
signal-to-noise ratio. The magnetostrictive sensor software uses the variable
threshold level and the lowest threshold level is usually 0.5% for good
pipeline. When the pipe has a large amount of generalized corrosion,
internal sludge build up, or the pipe is transporting very heavy, viscous
material, the inspection range is decreased and the threshold level is
increased.
Because of its long inspection range and good sensitivity to
discontinuities, the MsS guided-wave inspection technology is very useful
for quickly surveying large areas of a structure for discontinuities, including
those areas that can only be accessed remotely.
The thin ferromagnetic layer approach of the MsS technology has also
shown a high potential for application to long-term structural health
monitoring (Kwun 2002). In this application, the MsS is permanently fixed
to the structure. Guided wave data are then periodically obtained from the
structure and compared with the initial data taken at the time of sensor
installation. From changes in data, the formation and growth of
discontinuities as well as their location in the structure can be determined.
This information can be used to assess structural degradation and
determine suitable maintenance measures. Because changes in the data are
more readily identified in the monitoring mode, the sensitivity of
discontinuity detection is significantly improved (by a factor of 5 to 10) over
the inspection mode.

Examples of Piping Inspection Data and Analysis
To demonstrate the capabilities of the MsS system and system software for
data analysis, a sample water-filled pipeline was used to collect data using a
32 kHz T wave. Figure 2 shows the pipeline configuration and data
obtained. The sample pipeline was 168 mm (6.6 in.) in outside diameter
with a 7.1 mm (0.3 in.) wall and was approximately 44 m (144 ft) long with
a 90-degree elbow. One end of the pipeline was flanged. The sample
contained several simulated corrosion discontinuities placed at various
locations along the pipe. The data were acquired with the MsS positioned
FYI continued on p 8
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Figure 2. Water filled pipeline with magnetostrictive sensor and 32 kHz
T wave data obtained from pipeline.
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at approximately 11.3 m (37.1 ft.) from the
flanged end. The upper data (Fig. 3a) were
obtained by launching the guided wave toward the
elbow (to the positive side of the sensor) and the
lower data (Fig. 3b) were obtained by launching
the guided wave toward the flange (to the negative
side of the sensor).
Figures 3 and 4 show the processed data and
inspection report generated by the system software
after the data analysis. The computer reads in the
acquired data files from both sides, calculates the
wave attenuation and velocity, corrects the
attenuation effects, converts the data to video data,
detects signals that exceed the preset threshold,
identifies and characterizes the detected signals
and generates a preliminary inspection report for
the inspector’s final review and approval. The
inspector then reviews the computer analysis
results, confirms and corrects if necessary and
finalizes and approves the results for reporting.
All the discontinuities placed on the sample
simulated corrosion with rounded contours of

varying sizes and with a maximum depth of approximately 50% of the pipe
wall. The cross-sectional area refers to the maximum cross section of the
discontinuity relative to the total pipe-wall cross section.

Conclusion
Guided waves under a few hundred kHz are very useful for quickly
inspecting a large and global area of a structure for discontinuities from a
single test location. The MsS technology is a guided-wave tool well suited
for long-range inspection and long-term monitoring of both cylindrical and
plate-type structures such as piping, vessels, plates and cables. The
technology also has application for inspection of suspender ropes on
highway suspension bridges and anchor rods (Khazem 2001), heat
exchangers (Kwun 1998) and plates (EPRI 2000, Kwun 2000).
The MsS technology is finding wide industrial application in various
industries including oil, gas, chemical, petrochemical, aerospace, electric
power and civil engineering where long-range global inspection and
monitoring are beneficial for maintaining the safety and integrity of the
structure. As industrial acceptance of guided wave inspection technology
increases, active research and development of guided wave theory, modeling,
probe and instrument system and inspection and data processing techniques
are expected to continue for further advancement of the technology.
FYI continued on p 12
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Figure 3. Computer analysis of magnetostrictive
sensor data; (a) positive direction or toward
elbow and (b) negative direction or toward flange.
Dashed line is detection threshold. Any reflector
below this level is not identified as an indication
requiring further analysis.
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Figure 4. Inspection report generated by system computer after analysis.

Crossword Challenge
NDT of Aboveground Storage Tanks

17

Answers
6. crawler
10. vacuum
14. lower

15

Down
1. triangulation
2. peak
3. visual
4. contrast
5. eddy

1. Acoustic emission sensors are arranged on a tank to allow this
in order to locate the origin of acoustic emissions.

9

hammer
ultrasonic
intervals
brittle
underside

Down

1

12.
13.
15.
16.
17.

4. Most external inspections for corrosion and wall thinning on
petroleum ASTs are performed using ultrasonic technologies
on the bottom 0.4 m (1.5 ft) of the tank _____________.
7. When using MFL to examine an AST flat bottom floor, any
significant reduction in the thickness of the floor will result in
some of the magnetic flux being forced into the ___ around
the area of reduction.
8. Most NDT activity is to determine the thickness of the shell
and identify areas of _________ thinning.
9. Discontinuity width or diameter has less effect on the
_________ of a flux leakage signal than discontinuity depth.
11. In a properly _________ plate, the deeper
the discontinuity, the larger the
flaw signal.
3
4
12. Historically, the most
6
popular method to establish
8
the integrity of floor plates
was the time-tested ball
peen ______.
10
11
13. "Prove up" method used
12
when discrete indications
13 14
are observed with the MFL
floor scanner.
15. API 653 defines inspection
16
requirements for inservice
inspection and provides
criteria for determining inspection _________.
16. _______ fracture, term used in the tank industry for a
catastrophic tank rupture or failure.
17. The _________ of bottom plates is typically inspected with
ultrasonic and magnetic flux methods that can "see through"
the plate.

2. Detectable with acoustic emission testing, the unique sound
produced by a leak location is an impulsive signal with an
identifiable ____.
3. Most inspections of tanks are external and ______.
4. The combination of eddy current and MFL in a tank floor
inspection system with a probe design that allows both methods
to display the same discontinuity at the same time makes it
possible to distinguish back surface discontinuities from those
on the top surface only because the eddy current and MFL
signals can be aligned to ________ their differences.
5. NDT methods used to inspect 100 percent of tank bottoms
include manual and automated ultrasonic testing, remote field
____ current testing, and magnetic flux leakage.
6. Mobile device used for
taking aboveground
2
storage tank shell
5
thickness measurements
7
without the use of
scaffolding.
10. Tank bottoms are made
of carbon steel plates
joined by welds that are
typically inspected for
cracks and leaks with MT,
PT, UT, and ______ box
methods.
14. Contrary to expectation,
the magnetic flux leakage
response from a topside
indication in flat bottom tank floors is significantly _____ in
amplitude than that from an equivalent bottom side indication.

Across
4. circumference
7. air
8. corrosion
9. amplitude
11. saturated

Across
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PRACTITIONER PROFILE

Chris Garrett

A

According to the American Society of Civil Engineers (ASCE), the
infrastructure delivering America's drinking water has earned the
abysmal grade of D–. In the 2009 Report Card for America's
Infrastructure, ASCE reports that “America's drinking water systems
face an annual shortfall of at least $11 billion to replace aging facilities
that are near the end of their useful life..." and that "Leaking pipes lose
an estimated seven billion gallons of clean drinking water a day."
(ASCE Publications, 2009). America commits just 2.4% of its gross
domestic product to infrastructure. In Europe, that number is 5% and
in China, it’s 9%. Chris Garrett explains how NDT plays an
increasingly significant role in managing assets for aging and outdated
drinking water systems.

ductile iron, cast iron — steel. Our tools have two main
components that work together. The first is the exciter that emits
an AC current that travels out of the pipe wall, along the pipe
wall, and then back into the pipe where it's picked up by the
second component, the detector module. The detector module
measures any sort of differences in thickness from a baseline for
what we call full pipe wall. Differences from the baseline reading
tell us that there's some sort of anomaly. For example, the wall
might get thicker if you go underneath a joint or valve or, if
there's an area of corrosion, whether it's a general area of
corrosion or maybe a local through-hole, those differences will be
detected.

Q: How did you get started in NDT?

Q: How is the baseline established?

A: Our parent company wanted to get going in the United States
market and was looking for someone willing to dive into a small
company. I graduated a couple of years ago with degrees in

A: Ideally, our client exhumes a section of pipe from the actual
pipeline to be inspected. That gives us the most accurate sample of
pipe because it's already been in the natural soil conditions. We
machine defects into the sample in our shop. Then we do test runs
with those known defects in the pipe. We calibrate the tool based
on the collected data, and then put the tool into the pipeline to be
inspected. Of course, it's not always possible for our client to dig
up a section of their pipe and be without it for a period of time. In
that case, the company may have excess pipe sitting around from
the original installation or that may have been broken and
replaced. Or, the operator may tell us the type of pipe that was
used and we will source that from one of our contacts. We try to
get it as accurate as we can. Even if it's not the exact same pipe
from the ground, we're still able to calibrate it so that we come
very close.
The tools themselves are tailored to the job at hand. Before we
go into a job, we get the details from the engineer or the operator
and then build in a bit of customization based on, for example, the
amount of bends in the pipeline. Really we focus on two types of
applications; a tethered application using a wire line with a winch
and what are called free-swimming tools. Those are for longer
inspections because the winched tools are going to be limited by
the length of the line.
We build a launch and receive system into the existing pipeline.
For example, we recently did a 3 km (1.86 mi) inspection on a
pipe underneath a bay. On one side of the bay, where there was
land access, we built a launch chamber, kind of an adapter cut into
the pipeline. On the other side, we installed a receiving chamber.
We put the tool into the line, in this case it was a water line so we
used water to propel the tool to the other side, and after about
14-15 hours or so, the tool came out on the other side.

Your big
concern is how
much of the
pipe wall is still
effective.
business and Chinese and was hired on in April of 2010 to help
with the business side of it. The first 9 to 10 months or so of the
process have been very much hands on and have involved me
getting comprehensive training in how the inspections take place,
how the data is analyzed, how the tools are built and
manufactured, and the research process.
Q: What are the structures you inspect?
A: We focus on three markets; infrastructure for drinking water,
infrastructure for wastewater and nuclear plant cooling water
pipelines. We can inspect lines as small as 3 in. (7.6 cm) in
diameter up to 78 in. (198 cm) in diameter. As far as water and
wastewater inspections are concerned, the target range is right
there in the middle, 6 in. up to 24 in. (15 cm up to 61 cm).
Q: What NDT methods are you using?

Q: Can the equipment tell if the corrosion is on the inside or the outside
of the line?

A: Principally, we’re using RFT or remote field testing. The
pipelines we inspect are of ferrous materials, so you're looking at

A: The tools don't differentiate between the two but they can
measure the two. The end user of our data is concerned with
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overall wall loss. If your pipe wall is missing 50% of its wall, the
added value of knowing whether that corrosion is on the inside
or the outside is minimal. Your big concern is how much of the
pipe wall is still effective.

Q: What advice do you have for NDT technicians considering work in
this field?

A: Our tool does not need to have direct contact with the pipe wall.
We're able to have a level of liftoff measured between the
modules of the tool and the actual interior diameter of the pipe.

A: We've recently hired individuals who come from very much an
NDT inspection background. It's impressive to see them pull
from previous experience and apply that to what we do. That
experience is a huge asset to those individuals. If you're looking to
get into the industry or if you're looking to advance, the more
certification you have, the better off you are going to be in terms
of finding a job or progressing up the chain in your company.

Q: How does the equipment keep a record of where it is in the line?

Q: What's the most difficult part of your work?

A: If it's a winched application, the winches will have an odometer.
Some of our tools have odometers on the tool that help record
that distance. For certain applications, if the pipe isn't buried
too deep, you can use aboveground markers and aboveground
locators to help track the tool’s progress. There are redundancies
built in to help monitor the progress of the tool through the
line and then that information is meshed with the inspection
data to generate an overall map of the pipeline and its
condition.

A: I guess the logistical aspects are the most difficult part because
you're looking at taking multiple parties and getting them all on
the same page. You have to find ways to coordinate all the
different little parts just to get the inspection completed. That
can be challenging sometimes because you have different people
with different needs.

Q: Does the equipment have to contact the wall of the pipe?

Q: What plans do you have plans for additional training or
certification?
A: Right now I'm taking a course on asset management to help me
get familiar with what the end user or operator is looking for as
far as their whole infrastructure is concerned and how they
decide which of their assets are most important or need to be
inspected first.

Q: What's the best part of your work?
A: By far, it's putting the tool in the line and having it come out and
realizing that you just inspected 600 m (1,968 ft) or maybe
20 km (12.4 mi) worth of pipe. It's a pretty cool feeling to have
the tool come out and start the download and analysis process
and know that you can make recommendations based on the
work you just did.

You can reach Chris Garrett by phone at (800) 661-0127 or by
e-mail at <cgarrett@picacorp.com>.
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