AN ASSET TO INSPECT

HOW TO INSPECT AST STORAGE TANKS?

AST Tanks Integrity

ROOF PLATES
e AUT Corrosion Mapping

INTERNAL ROOF
e Drones if not access.
e UT with A-SCAN

FLOOR INNER PLATES

e MFL MARK IV Floor Inspection
e UT with A-SCAN

e Robotic UT (In-service)

FLOOR ANNULAR PLATES
MFL Edge Inspection

UT with A-SCAN

Robotic UT (In-service)
Short Range-UT (In-service)

TANK CALIBRATION
e 3D Laser Scan

www.ndtcorner.com ®/ndtcorner @ /ndt-corner

SHELL PLATES
e HSR AUT Corrosion Mapping
e UT with A-SCAN

FLOOR WELDS

e UTFD /Shear Wave
e Phased Array

e Vacuum Box

NOZZLE WELDS
o MT

e UTFD

e Phased Array
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AN ASSET TO INSPECT
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HOW TO INSPECT PRESSURE VESSEL?

Pressure Vessel Integrity

Inlet Manhole
Nozzles Shell |

S, o -

|

Dish
Head ~—

Nozzle Nozzle
Outlet
WELDS SHELL PLATES
o MT/PT e Automatic UT Corrosion Mapping
UT FD / Shear Wave e UT with A-SCAN / UT Grid Scan

Visual Test / PAUT for corrosion
Pulsed EC for insulated Vessels
Acoustic Emission

Phased Array (PAUT)
EC for surface cracks

1‘1%‘@," Li@

Acoustic Emission AUT scan PAUT scan UT scan UT grid scan ECT scan

www.ndtcorner.com ®/ndtcorner @/ndtfcorner NDT SCOOP Inspection Newsletter evnoTcorner 14



AN ASSET TO INSPECT
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HOW TO INSPECT PIPELINES?

Pipelines Integrity

AE sensors > INSPECTION OVER INSULATION Acoustic Emission

— ey ’ « Pulsed Eddy Current
ﬁ_ e LRUT Guided Wave
e Digital RT

e Acoustic Emission

INTERNAL INSPECTION
e Smart/Intelligent Pig
e Remote Visual Inspection (RVI)

EXTERNAL INSPECTION

Automatic UT Corrosion Mapping

PAUT & Hydro-form Corrosion Mapping
MFL Pipe Scan

LRUT Guided wave. e - —
EMAT (Surface & Subsurface) UT Grid Scan
Thermal Imaging

UT grid with A Scan feature.
Acoustic Emission

Thermal Imaging  Smart Pigging MFL Scan ECT Scan RVI Image LRUT Test
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AN ASSET TO INSPECT
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HOW TO INSPECT SPHERE TANKS?
LPG Tanks Integrity

SHELL PLATES
e HSR AUT Corrosion Mapping
e RAT/UT with A-SCAN

EXTERNAL INSPECTION
INSPECTION OVER INSULATION
e Pulsed Eddy Current
e Digital RT

e Acoustic Emission

INTERNAL INSPECTION
e Visual Test (VT)

e Penetrant Test (PT)
e Magnetic Test (MT)

Welds & Surface Defects
e PT & MT Tests

SUPPORTS INSPECTION
e Pulsed Eddy Current
e Guided Wave

Thermal Imaging ECT Scan MT Test PT Scan LRUT Test
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Detailed Inspection Methods & Reporting

conventional NDT used for internal Inspection:

Most common methods are Visual Testing, Magnetic Particle Testing, Penetrant Testing, Ultrasonic
Testing, Radiographic Testing and Eddy Current. In these tests, defects such as corrosion, cracks,
decrease in wall thickness or gaps in internal structures are identified in ferritic and austenitic
steels, aluminum alloys, nickel, copper and titanium alloys during production or usage. Non-
destructive testing methods can change depending on the procedure, size, thickness, and structure
of the material.

Visual Inspection.

VT is the fastest and cheapest method of Non-destructive
testing. It’s the first step of every inspection before any other
Non-destructive test starts. When performing visual test with
naked eye, equipment such as magnifying glass, light source,
borescope, and mirror can also be used.

The condition of the surface is important to detect
discontinuities such as cracks, porosities, and undercuts.
Required cleanings must be finished before visual testing
starts. surface cleaning is very important.

Visual Testing is perhaps the oldest and most widely used
inspection technique. Often the eyes of the inspector are the
only “equipment” used for the inspection. Visual Inspection
is applicable to virtually any material, at any stage of
manufacture, at any point in its service life. To perform a
successful direct visual examination, adequate lighting
and good inspector eyesight is required. Eye above

reflected light beam

VT seems like an easy method, but it has its own inspection

terms, and the experience of the staff is important. Test 'Y ot b e
should be performed under enough light, minimum 500 lux, D v
with an angle not lower than 30° and the distance between 5(0450’\ Eoforid St bearn

eye and the surface shouldn’t be less than 300 mm.

Ultrasonic Testing
Wall Thickness & Metal
Loses measurements using
UT Thickness Gauges
includes A-scan feature to
able to detect corrosion
failure and display reading in
Digital & A-scan view.
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Magnetic Testing
MT is essentially a surface-
type examination, although
some imperfections just below
the surface are detectable.
This type of examination is
limited to materials which can
be magnetized (hence it is not
appropriate  for  austenitic
stainless steels). An area to be
examined by magnetic particle
examination can be completely
examined or examined on a
random sampling basis, as
specified.

®/ndtcorner
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Y Crack open to surface

Penetrant Testing
PT is a method to detect
surface-connected defects. It
is important to have a clean
and smooth surface. After
mechanical, chemical
precleaning the surface must
be dry and any dirt such as
rust, oil, or paint should be
cleaned from the surface as it
will affect the process. The
biggest advantage of this
method is it has no restrictions
about the material.

Radiography Testing
Random RT X-ray or gamma ray
radiography may be wused. The
selection of the method should be
dependent upon its adaptability to
work being radiographed. When
random radiography of welds is
specified by the engineering
design, it should be done on the
number of welds designated. The
engineering design shall specify
the extent to which each examined
weld should be radiographed.
Random radiography may also be
used for examination of piping
components such as a valve or
fitting to any extent specified by
the engineering design.
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Detailed Inspection Methods & Reporting

Advanced N D T used for internal & external Inspection!

Most common methods are Phased Array UT, Automatic UT Corrosion Mapping, Acoustic Emission,
Pulsed Eddy Current, Short Range guided wave. In these tests, you will have a permanent record and
digital report for corrosion assessment. Defects such as corrosion, cracks, decrease in wall thickness or
gaps in internal structures are identified in ferritic and austenitic steels, aluminum alloys, nickel, copper
and titanium alloys during production or usage. Non-destructive testing methods can change depending

on the procedure, size, thickness, and structure of the object need to inspect.

Ultrasonic Thickness Grids Measurement
UT Grid scan with spot digital reading & A-scan.

An ultrasonic thickness gauge works by precisely measuring how long it takes
for a sound pulse that has been generated by a small probe called an ultrasonic
transducer to travel through a test piece and reflect from the inside surface or
far wall. From this measurement, the thickness of the test piece is calculated
and displayed on a digital screen. The portability of the testing equipment
allows for on-site inspection and results are instant. If a problem has been
detected by the technique, additional non-destructive testing methods can be

used to further investigate the findings.

Manual point thickness measurements using conventional ultrasound (UT) is a
technique for monitoring corrosion
applications. Depending upon the nature of the corrosion (e.g., localized,
versus generalized and pitting), an inspector typically records the minimum
thickness reading within a small area (usually 1 in.2). This however can lead
to inconclusive inspection data due to minimal coverage of large areas,
operator variability, lack of pitting or localized corrosion detection, and

widely used

in many

inadequate data reporting and analysis.

Automatic UT Mapping
Ultrasonic technique wusing
powered scanners.

AUT is using mechanical scanners
with magnetic wheels to only adhere
purposes to locate inherent defects
within a given material. AUT is the
term used to describe corrosion
mapping inspections, pulse-echo
weld inspection, Phased Array and
Time of Flight Diffraction.

Typical Automated Corrosion
mapping systems can inspect 20-30
sq. meters per standard workday.
The benefit of using the automated
imaging systems allows a picture
(C-Scan Image) quickly identifies
any significant reduction in wall
thickness. These automated
corrosion mapping scans can then be
superimposed into development
drawings of equipment and
accurately indicate location of
problem regions. The images on this

page show some significant
problems  detected from  field
inspections.

Automated Corrosion Mapping

Ultrasonic scans of materials, uses
a range of colors to represent the
thickness range of part being
inspected, typically blue colors are
used to represent nominal wall
thickness with orange and red colors
used to indicate significant wall
reduction.

Mapping of pipelines for follow up
of Smart Pig surveys and Long-
Range UT (LRUT) programs allows
accurate assessment of localized
areas of concern. Due to the speed
of modern systems considerable
coverage can be completed daily. If
you have a critical system and you
require 100% coverage for process
reliability, then this is the solution
you require.

www.ndtcorner.com

Phased Array UT
Inspect large surface areas
quickly with high resolution.

Inspect large surface areas quickly
with high resolution. Typically, a
thickness reading is performed every
I mm2, which represents 500 more
sample points than conventional
ultrasound. This high resolution
makes it possible to detect small,
localized indications, such as
corrosion pits, and it enables the
operator to profile the shape of the
corroded area.

Intuitive and affordable phased array
instruments are now commercially
available. These devices are easy to
setup so users can record and archive
data for further analysis. Easy-to-
read images make interpreting
acquisition data straightforward.
The data can then be used to perform
corrosion assessments according to
ASME B31G and other applicable
standards.

Multiplexing, sometimes called an
electronic or linear scan, is used to
perform corrosion monitoring. The
sensor consists of a long-phased
array probe, 25 —100 mm (1 — 4 in.)
with between 32 and 128 elements. A
small group of elements, defined as
the active aperture, is activated to
generate an ultrasonic beam
propagating normal to the interface.
This group of elements is then
indexed using electronic
multiplexing, creating a true
physical movement of the ultrasonic
beam under the array with an index
as small as 1 mm (0.040”). The
electronic indexing is performed so
fast that a 4-inch (100 mm) line
length is covered by the ultrasonic
beams in milliseconds. The travel
time of these beams 1is used to
determine the component’s thickness
at each acquisition point.

a7 ram
(4.7 men) (31.5mm)

®/ndtcorner

infrastructure
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Pulsed Eddy Current

Inspection over Insulation to
determine the condition of
pipes and monitor corrosion.

PEC technology does not require
direct contact with a test object nor
specific surface cleaning, making
inspection fast and easy even at high
temperatures and on offshore wells.
Inspections can be conducted, and
corrosion can be monitored during
operation to allow for planned
maintenance and repairs to be
scheduled and carried out at times
optimal for your business.

Pulsed Eddy Current readings
conducted many times at the same
location can be reliably reproduced
regardless of casing, coatings, or
insulation. PEC technology provides
results with a plus/minus 10%
accuracy for corrosion detection and
a plus/minus 0.2% accuracy rate
for corrosion monitoring. Moreover,
Pulsed Eddy Current inspections can
be successfully and easily carried
out at temperatures ranging from -
100° C to 500° C (-150°F to 932°F).

Pulsed Eddy Current technology is
based on electromagnetics and
provides average wall thickness
values over the probe footprint area.
It measures and compares the
percentage variation in average wall

thickness throughout an object.
Pulsed Eddy Current can be
effectively applied for corrosion

detection and monitoring on pipes
and vessels made of carbon steel or
low-alloy steel without contacting
the steel surface itself. PEC
technology allows measurements to
be made through insulation,

concrete, or corrosion barriers.

Acoustic Emission

When a material with defects is
subjected to mechanical stress or

load, it releases energy. This
energy travels in the shape of
high-frequency stress waves.

These waves or fluctuations are
obtained with the utilization of
sensors which in turn transforms
the energy into voltage. This
voltage is electronically
overstated with the utilization of
timing circuits and later refined
as acoustic emission signal data.

AE refers to the generation of
transient elastic waves produced
by a sudden redistribution of
stress in a material. When a
structure is subject to an external
stimulus (change in pressure,
load, or temperature), localized

sources trigger the release of
energy, in the form of stress
waves, which propagate to the

surface and are recorded by
sensors. With the right equipment
and setup, motions on the order of
picometers (10 — 12 m) can be
identified. Sources of AE vary
from natural events like
carthquakes and rock bursts
melting, twining, and phase
transformations in metals. In
composites, matrix cracking and
fiber breakage and debonding
contribute to acoustic emissions.
AE’s have also been measured
and recorded in polymers, wood,
and concrete, among other
materials.

Need more, read Edition# 3
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MFL Report
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Smart Pigging

Detailed Inspection Methods & Reporting

C-Scan corrosion mapping Layout produced by using
Magnetic  Flux Leakage Corrosion Mapping
Inspection to detect corrosion in quick manner to
provide the hot spots & corroded areas.

LRUT provides rapid screening for corrosion and erosion,
also known as guided wave ultrasonic testing, is a fast
and cost-effective method for inspecting long lengths of
pipe. Hundreds of meters of pipe can be screened in one
day from one single location and the technique can

inspect 100% of the pipe wall.

Pigging is an in-line inspection (ILI) technique. Smart pigs
use nondestructive examination techniques such as UT and
MFL testing to inspect for erosion corrosion, metal loss,
pitting, weld anomalies, and hydrogen induced cracking,
among others. They are also able to gather data on the
pipeline's diameter, curvature, bends, and temperature.

MFL Pipe Scan

www.ndtcorner.com
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3D Laser Report

Tank Calibration, geometrical & structure analysis
using 3D laser scanner, aimed to verify the
compliance with APl 650 & API 653.

A Computed Radiography to create an instant Image. Digital
Radiography (DR) is an advancement of traditional Film
Radiography. This technique utilizes a DDA (Digital Detector
Array) instead of Film or CR (Computed Radiography) to create
an instant Image. Besides performing “standard” Radiography
work, DR opens new opportunities such as fast and accurate
wall thickness measurements and Corrosion monitoring.

Thermal Image

@/ndt-corner

Thermal imagingis the technique of using the heat
given off by an object to produce an image of it or to
locate it. In essence, a thermal imaging camera
measures variations in heat, or infrared radiation, and
represents the heat as different colors in an image.

MFL provides rapid screening for corrosion and erosion. The Magnetic Flux Leakage (MFL)
is a Non-destructive testing (NDT) approach. It is used on ferromagnetic material if lined
orunlined. MFL is a rapid, reliable, and robust corrosion screening technique that detects
the volume of missing magnetic material in a component under inspection.
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