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Infrared Thermography

Remote Visual Inspection . .
Inspection Services

24/7

Thickness Mapping of Boiler Tubes

Time of Flight Diffraction (TOFD) & Ultrasonic Phased Array
Ultrasonic Flaw Detection & Thickness Gauging

Magnetic Particle Inspection & Liquid Penetrant Testing
Onsite Hardness Testing & Coating Thickness Measurements

Material Sorting & Tube Testing



Solutions & Services
for
Non Destructive Testing

NDTS India offers comprehensive non destructive testing solutions in ultrasonic, eddy current, x-ray, remote
visual inspection and other techniques like:

- Ultrasonic thickness gauges & flaw detectors - TOFD (Time of flight diffraction) & ultrasonic phased array
- Simulation Software in NDT - EMAT Based Solutions

- Computer & Digital Radiography - Film Digitizer, Processor, Dryer & Viewer

- Videoscopes, Fiberscopes & PTZ Cameras - Portable Hardness Tester

- NDE Educational & Flaw Kits etc.

NDTS India also provides inspection services in the following streams:

- Remote Visual Inspection (RVI)/Boroscopy - TOFD (Time of flight diffraction) & ultrasonic phased array
- Thickness mapping of boiler tubes - Thermography

- Ultrasonic Flaw Detection & Thickness Gauging - Magnetic Particle Inspection

- Liquid Penetrant Inspection - Coating Thickness Measurements

- Onsite Hardness Testing
- Material Sorting & Tube testing (external through encircling coil & internal through absolute bobbin coil)

NDTS India constantly endeavors to support & fulfill their customers varied testing & inspection needs and firmly
believe in offering complete & holistic solutions. NDTS India is working towards becoming a “one-stop shop” for
world-class products & services. By virtue of their focus, core competencies, a committed team of professionals
and unremitting quest for perfection, they are fully geared to meet the challenges of the future.

NDTS India is deeply committed towards surpassing their customers' expectations. They value and cherish the
valuable suggestions, demands for solutions & services of complex applications, assistance in special projects and
inidentifying important trends from time to time.
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Infrared Thermography

Infrared Thermography is one of the most cost effective and proven predictive
maintenance technique available to quickly, accurately and safely locate problems
prior to failure.

We provide thermography services for predictive and preventive analysis in all types
of industries. Our trained technician brings the right thermography camera to
conduct a comprehensive thermographic survey quickly & accurately. The concern
areas and vulnerable spots are reported immediately so that corrective actions can
be taken based on the severity of the problem.

Advantages of Thermography

= Reduction of production losses due to unplanned downtime
= Reduced maintenance and repair costs

= Increased equipment life

= Increased Mean-Time-Between-Failures (MTBF)
= Increased productivity and profitability

Thermography Images







Remote Visual Inspection

Remote Msual Inspection (RVI)/Boroscopy

Remote Visual Inspection (RVI) is used to visually inspect plant components for surface defects, general
condition, degradation, blockages & foreign material. It can be used as standalone inspection or as a
complement to other NDE techniques, such as eddy current, ultrasonic or X-ray, in order to qualify unclear
signals or pinpoint where a more thorough inspection is needed.

We offer a turnkey inspection solutions, whether it is inspecting high energy piping, performing a loose T
part retrieval or diagnosing an operational problem, we bring the right equipment to visually inspect (or Turbine Inspection
retrieve) it, record it, and report it back to you.

Applications Include:

= Nuclear reactor heads, reactor coolant pumps, demineralizers, containment structure, & other
components

= Electrical generators & transformers

= Piping systems such as service water, fire protection, oil, coal handling, steam, boiler, feed water, &
other piping

= Sanitary piping & tubing

= Condenser, feed water heaters, steam generators, & other heat exchangers

= Gas, steam & wind turbines

= Boiler water piping & components

= Foreign material search & retrieval.

= Surveillance, covert Operations, search & rescue tasks etc.

Loose Part Retrieval

Inspection o large vessels

Remote Visual Inspection of large surface areas requires an industrial Pan, Tilt and Zoom camera. The 4.62 inch diameter of the PTZ camera is
capable of fitting into openings 5-inches or larger. It can also be submersed underwater up to 100-feet. The auxiliary lamp module provides
extra lighting for extremely dark inspection environments.

Applications Include:

=Nuclear fuel bundle serial no.verification
=Large Pipe Inspections

e Tanks and Vessels Inspections

=Coke Drum Lining Inspection

=Floating Roof Inspection

=Railroad and Truck Tank Cars
=Refractory Linings

=Contamination detection

= Storage Tanks

PTZ 4.62 System «Crude Units, Catalytic Cracker Inspection of Mixer

Inspection of Pipes

We use steerable crawler to inspect pipes of various diameters. These crawlers are well suited for carrying out inspections on pipe systems,
especially those that have a lot of bends and pipe branches. The hand-held remote pendant easily steers the crawler around multiple elbows &
solid obstructions and controls the crawler's focus, lighting, speed and pan &
tilt functions. This is the most common inspection technique to inspect sewer,
drain, water, electrical conduit and process lines in various industries.

Applications Include:

= Air ducts and electrical conduits
= Lube oil and steam lines

= Steam headers

=Small pressure vessels & tanks
=Loose-parts retrieval
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Thickness Mapping of Boiler Tubes

Thickness Mapping of Boiler Tubes

We offer thickness mapping services of boiler tubes using temate TG-IS (B). The temate TG-IS (B) is a redesigned FST-GAGE or Fast Scanning
Thickness Gage which was first introduced in 1994. FST-GAGE was developed by Electric Power Research Institute (EPRI) & Babcock & Wilcox
(B&W) specifically to scan boiler tubes and provide a continuous measurement of tube wall thickness.

The system works on ultrasonic EMAT (Electro Magnetic Acoustic Transducer) technique providing accurate thickness (with accuracy of
+0.127mm) readings with none or minimal tube surface preparation.

The probe with integrated encoder and light indicators (for fast visual alert to the operator) is manually scanned along the boiler tube while the
system records the thickness & alarms if the tube is below a pre-programmed threshold or other defect conditions are triggered. The system
saves a complete record of each tube & the whole boiler for later post analysis & tracking

Apart from detecting wall loss the system is capable of detecting hydrogen damage, pitting & caustic gouging (by measuring signal
attenuation) which is not detected with conventional means. It works on carbon steel and clad tubes. Tube thickness ranges from 3.8mm to
12.7mm & the minimum tube diameter requirement is 22.2mm, the tube surface can be oxidized, rough or pitted (scale-free).

The technique permits 100% inspection of the boiler instead of spot checking at up to 15cm/s of scanning speed. The boiler mapping tool
permits easy visualization of boiler walls with results of inspection for fast analysis and interpretation
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Main Screen C-Scan Readings exported to Excel

We also provide inspection services for oxide scale thickness

measurement and remaining life assessment (RLA).







TOFD & Ultrasonic Phased Array

TOFD (Time d Hight Diffraction)

TOFD is a field-proven advanced ultrasonic inspection technique developed in the 1970s for accurate crack-sizing. TOFD examinations rely on
the time of flight, rather than the amplitude of the ultrasound signal to size the defect and are therefore not as sensitive to defect orientation. A
minimum of 1 set of 2 TOFD probes are used for a scan. However, when examining a weld, 2 extra sets of shear wave probes pointed at either
side of the weld root and cap are often used, especially for thicker material.
TOFD requires access to both sides of the weld, typically on the OD surface & can be performed on ferrous and non-ferrous alloys and on non-
metallic materials, depending on their acoustic transmission capabilities.

The processed results are presented as
picture of a vertical slice through the weld
that is similar to a B-scan in conventional
ultrasonic. The software displays the TOFD
data and shear wave results together in a
strip chart. Scan lengths are measured by an
encoder and the scan images are labelled
accordingly. This allows for easy reference
and repeatability of future inspections. The
data file created is accessible at any time for
additional analysis or reference. Test results
are interpreted in accordance with current
specifications &/or customer requirements.
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Advantages of TOFD:

<Full record of examined weld sections in A-Scan, B-Scan, C-Scan, D-Scan and TOFD Scan

presentation. Storage of full examination results.

=Real Time vision on quality of welds by the operator during examination.
=Accuracy in sizing the through thickness dimensions.

<High sensitivity in detecting planar, vertical or oriented defects like cracks or lack of fusion
not visible by radiography and hardly to detect by standard ultrasonic pulse echo technique.
For these reasons ASME Code with the Code Case 2235 has permitted to perform on
pressure vessel welds TOFD examination in lieu of radiography.

=Full control on contact effectiveness and coverage by examining the TOFD map in any time

after the examination.

=Supervision of the examination in the dynamic way as during the scanning on your PC in the

office or far away the job.

Due to its sensitivity and sizing accuracy, TOFD is also an excellent tool for in-service material and flaw monitoring. We have experience in
planning, managing and carrying out TOFD on pre-service and in-service projects. We can advise and develop TOFD procedures and have
specialist scanning equipment for carrying out inspections.

Ultrasonic Phased Array

Ultrasonic phased arrays are a novel tech-
nique for generating, receiving & imaging
ultra-sound. Instead of a single transducer &
beam, phased arrays use multiple ultrasonic
elements & electronic time delays to create
beams by constructive & destructive inter-
ference.
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As such, phased array offers significant
technical advantages for weld testing & plant
monitoring over conventional ultrasonic as
the phased array beams can be steered,
scanned, swept & focused electronically
from a fixed probe position. Beam steering

permits the selected beam angles to be opti-
mized ultrasonically by orienting or focusing
them perpendicular to the predicted disconti-
nuities, for example lack of fusion in auto-
mated weld inspections.

Advantages of Ultrasonic Phased Arrays
eHigh-speed inspection using single-axis
scans instead of conventional raster scan
=Near-optimal focal length & focal spot for

various areas of complex parts or thick
components
=Small, simple probe assembly with multiple
beams from a single probe
=Easy-to-install, one-axis scanning systems
=Better detection in austenitic materials &
dissimilar metal (DM) welds
= Alternative to Radiographic imaging.
Phased array is now used for inspecting fab-
ricated piping & pressure vessel welds. For
piping inspection, it is used in lieu of
radiography or manual ultrasonic inspection.
Phased array is also used for in-service weld

inspection. The flaw image obtained with
multiple angles & beams gives a more
accurate flaw characterization than conven-
tional ultrasonic inspection. This in turn
facilitates fitness for service modeling &
predictions.

The reports are prepared from standard lap-
tops after the data has been transferred via a
memory stick. The data is then CD archived
for possible future inspection comparison.






Other Services

Ultrasonic Haw Detection

We offer onsite flaw detection services for inspection of structures,
components, welds etc. We are equipped with state of art digital flaw
detectors & our technicians are well qualified, certified for reliable &
faster inspection. Apart from conventional A-Scan data presentation
we also provide recordable UT services in following mode:

Thickness Profile Imaging & Recording: It is performed through
continuous capturing of thickness readings along probe trace. Com-
plete sequence of A-Scans is recorded along -
with thickness profile for off-line evaluation
at later stage. The recorded thickness read-
ings are also exported to MS Excel thickness
spreadsheet meeting requirements of vari-
ous Risk Based Inspection & Maintenance "
(RBIM) procedures.

B-Scan cross-sectional imaging & recording of defects for longitu-
dinal & shear wave inspection: It is perfor- N
med through continuous measuring of echo Eﬂi%&l
amplitudes & reflectors coordinates along =55 =
probe trace. Complete sequence of A-Scans e

is recorded along with B-Scan defects
images for off-line evaluation at later stage.

CB-Scan horizontal plane-view imaging & recording o defects for
shear, surface, & guided wave inspection:

It is performed through continuous measu- .
ring of echo amplitudes & reflectors coordi- ;

-
[ R %
nates along probe trace. Complete sequence =" | =

of A-Scans is recorded along with CB-Scan “l-: ‘I "

defects images for off-line evaluation at later == va
stage.

Typical Applications: Long range pulse echo & CHIME inspection of
annular plates & pipes, for pitting, stress corrosion, etc; weld inspec-
tion, surface wave inspection.

Ultrasonic Thickness Gauging

We offer on-site thickness gauging services for assessing corrosion
in process plant, piping and equip-
ment. We are equipped with state of
art ultrasonic thickness gauges
having the latest through coat tech-
nology where removal of paint from
the surface is not required. These
gauges have in-built data logger for
storing thickness readings, A-
Scans, B-Scans which can be later
transferred to computer for genera-
ting reports.

Magnetic Particle Inspection

We offer on-site magnetic particle
inspection services using yoke type,
prod type and coil type magnetizing
equipment, dry powder, wet
magnetic particles and wet fluore-
scent magnetic particle technique.

Liquid Penetrant Testing

We offer on-site liquid penetrant
inspection services. For detecting
surface breaking cracks in non
magnetic materials, we use both
colour contrast fluorescent pene-
trant for highly sensitive inspection

On-site Hardness Testing

We offer on-site testing of heavy or
large components difficult to access
having confined test locations
before or after installation by using
state of the art portable hardness
testing equipments

Coating Thickness Measurements

Material Sorting

Rapid growth in performance requirements of modern automobiles &
trucks has brought about a more stringent demand for quality control
of automotive materials & components. Eddy-current inspection can
be an effective way to ensure these requirements are met.

We offer on-site coating thickness
measurement services by using
state of art coating thickness
gauges both for ferrous & non-
ferrous substrate.

Primary applications are non des- L f\
. o . 4 b
tructive verification of material pro- :
perties resulting from heat treatment
and alloy processes, detection of . mﬂ,ﬂjﬁ

surface cracks & flaws resulting =

from rolling, forming, machining, ! H .
finishing & heat-treat processes. = |

Changes in material conductivity affect the eddy currents produced in
the material. These changes affect the coil impedance that is related
to the material. Inspection is done with spot probes.

Tube 7Testing

Eddy current testing is an NDT inspection
method used to detect defects in heat
exchanger tubing. Conventional eddy current
testing as per ASME Scetion V is used for
inspection of non-ferromagnetic tubing such
as stainless steel, titanium, copper, brass,
copper-nickel alloys, hastelloy, etc.

We provide eddy current testing services for
tubing using encircling coil during manufac-
turing and absolute bobbin coil during in-
service inspection.
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