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The pipeline inspection industry is one of constant adaptation 
and evolution. As pipelines are continuously susceptible to 
threats that develop over time, it is imperative for pipeline 
operators and suppliers of pipeline inspection and integrity 

management services to adapt accordingly. To guarantee the continuous 
and ongoing integrity of pipelines, it is necessary for the players in 
the pipeline inspection market to conduct in-depth research and 
development (R&D), evolving as they grow. Underlining this continuous 
improvement, NDT Global is at the forefront of pipeline inspections, 
with three groundbreaking enhancements and developments in the last 
12 months.

Breaking through boundaries
Commercially available for more than two decades, inline inspection 
(ILI) tools for crack inspection have proven very successful for the 
detection of cracks or crack-like anomalies present in pipelines 
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throughout the world. There have been landmark moments 
in the advancement of the tools, such as the introduction of 
absolute depth sizing more than five years ago. NDT Global’s 
latest milestone in the improvement of the field has been the 
introduction of enhanced sizing to the company’s ultrasonic 
(UT) crack inspection service. 

Before the introduction of this capability, a depth sizing 
boundary for UT crack inspections had existed. Until now, 
inspections came with an uncertainty when sizing depths 
above 4 mm (0.16 in.), but the introduction of this enhanced 
sizing development removes such uncertainty, offering high 
accuracy depth sizing up to 100% wall thickness.

As well as material properties such as yield strength, 
tensile strength and toughness, the basis of crack assessment 
relies on the size of the crack (length and depth). This is 
particularly pertinent where the depth is the more important 
quantity for the calculation of the safe operation pressure. 
The determination of the depth of the crack using data from 
the ILI is reliant on recorded amplitudes. In the initial sizing 
curve, the typical amplitude behaviour of the corner reflection 
as a function of crack depth uses electrode discharge machine 
(EDM) notches in a plate and water as a coupling medium.

Enhanced sizing removes the conservatism that comes with 
crack assessment for deep cracks. This conservative approach 
to the assessment of cracks above 4 mm (0.16 in.) that is 
embedded in the industry, is owed to the physical principle of 
saturation, i.e. the saturation effect. This presents an inability 
to access some of the characteristics of a crack and several 
crack-like features, i.e. one cannot consider them for depth 
sizing. 

Because of this limitation, in instances where the basis 
of the depth sizing lies solely on the corner reflection, one 
expects under-sizing in certain situations. When using the 
amplitude of the corner reflection for depth sizing, there are 
some significant disadvantages to overcome. One such – and 
arguably the most significant – disadvantage is that because 

of the saturation effect, the amplitude is insensitive to deeper 
cracks that are anything above 4 mm (0.16 in.). As the greater 
the depth of a crack, the greater the threat to a pipeline’s 
integrity, it is imperative to view them as the highest priority 
of an ILI crack inspection. 

By introducing a method to accurately size such defects, 
the hope is to get further towards the long-term goal of 
removing pipeline failures associated with cracks in pipelines. 
The precision that comes with NDT Global’s enhanced sizing 
is a result of the continuous improvement the inspection 
company commits to, relying on one of the most experienced 
UT crack inspection team in the industry. While still based 
on the 45˚ shear wave technology, this new advancement is 
possible through an alternative or additional interpretation 
of the recorded signal. This alternative interpretation is 
unaffected by the saturation effect that traditionally comes 
with this conventional technology. 

The decision to develop and introduce this service to 
the industry underlines NDT Global’s commitment to its 
goal of reducing pipeline failures due to undetected cracks. 
Falling in line with the API standard of introduction of new 
developments in pipeline inspection, a strategy was planned 
that took advantage of the company’s R&D, executed by the 
UT crack inspection team. By removing the previously existing 
limitations of crack inspection processes, NDT Global places 
pipeline operators in a position to make better informed 
decisions regarding their pipelines.

Taking the next big leap in ILI
At this year’s BANFF Workshop, NDT Global announced a new 
multi year project with Enbridge, to develop a next generation 
inspection tool. The aim of this research-based partnership is 
to develop a tool that will advance the capabilities of crack 
assessment in liquid pipelines. It signals a commitment by 
both parties towards developing inspection technologies and 
driving pipeline safety and reliability to its highest levels.

Such a high profile commitment ties in with the long-
term goal of both companies to eliminate pipeline failures 
due to material defects. The pipeline inspection company 
has identified how paramount a role collaboration plays 
in projects that require long-term R&D. An integral part of 
pipeline inspection is the constant consultation between 
pipeline operators and service providers to develop the 
necessary understanding of defects that damage pipelines. 
With the goal of bringing ILI tools to the next level of 
inspection capability, this investment aims to enhance the 
technology, leading to safer pipelines worldwide. 

Outlined by both companies at the time of the 
announcement is the aim to make even the most miniscule 
pipeline imperfections more understandable. The innovation 
that comes with such continual research provides more 
reliable information for pipeline operators to manage their 
infrastructure and assets. 

A new level of accuracy for geometry 
inspection
Undetected mechanical damages can have significant 
consequences for pipeline operators. Small deformations, 

Figure 1. NDT Global introduces its enhanced crack sizing 
capability.
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such as wrinkles, often indicate that a pipeline is settling or 
shows signs of imminent buckling. In the worst case scenarios, 
these small and undetected deformations combine with other 
anomalies, such as metal loss and cracks, to become significant 
threats to a pipeline. The conventional methods employed by 
the inspection industry have previously fallen short in terms of 
the reliability and accuracy of data that had been provided to 
manage deformation severity in pipelines. 

Traditionally, to help proactively manage the presence of 
such deformations, the industry employed mechanical caliper-
based inspection tools, which employ sensors that touch the 
inner surface of the pipe wall to look for dents in a line. 

For these caliper tools to be truly effective, they rely 
predominantly on two characteristics: the space between 
the sensors and the number of sensors used. When working 
with caliper-based tools, one must take into consideration 
the speed at which they operate and how much it affects the 
arms’ behaviour. When impacted by its operational speed, 
a caliper tool’s arms lift off and produce amplified signals, 
leading to bad and/or inaccurate measurements and profile of 
the deformation. These dependencies underline the fallibilities 
associated with caliper-based tools. For example, when 
inspecting for a dent in a line, the caliper tools tend to give 
inaccurate reading of the dent’s shape due to the previously 
mentioned lift off. Lack of confidence in the readings in 
relation to the shape of deformations causes a lot of difficulty 
for an operator’s integrity management programme.

To help combat the issues that face 
the industry when it comes to caliper-
based tools, NDT Global introduced the 
Atlas ultrasonic geometry (UG) combined 
inspection service. When used in 
combination with UT technology, Atlas UG 
measurement allows for the completion of 
a comprehensive inspection in a single run. 
This consequently allows for the real profile 
of the dent (shape) of the deformation, 
without lift off or speed affecting the 
reading. The highly accurate tool delivers 
direct UT measurements of dents with 
a resolution down to 0.1 mm (0.004 in.). 
Improvements in the accuracy with which 

Atlas UG examines pipelines, given its high performance 
specification and enhanced assessment capabilities, the tool 
helps significantly reduce unnecessary digs, aiding in the 
company’s bid to increase industry-wide efficiency. 

Interacting and coincidental threats in pipe segments 
increase the chances of the pipeline failing. When the 
Atlas UG tool is used in combination with corrosion and/
or crack assessment, it is feasible to conduct an inspection 
with multiple datasets in an all-encompassing run. When 
working in tandem with another ILI tool, Atlas UG delivers a 
combined solution for accurate measurements of corrosion, 
crack and geometry overlapping the datasets, performing a 
face to face analysis between technologies. The combined 
reporting offered by such solutions working in unison aids 
the prioritisation and management of interacting threats in 
pipelines. 

By taking advantage of UT technology, the Atlas UG tool 
detects fixtures attached to a pipeline – sleeves or patches, 
for instance – offering further advantages in comparison with 
a caliper-based tool. 

NDT Global explores and undertakes advancements, 
emphasising the value of enhanced data quality when it 
comes to upholding pipeline integrity. In keeping with this, 
NDT Global implements a point wise local strain estimation 
methodology for every data point along the deformation, 
taking advantage of the Atlas UG’s axial resolution and sensors 
that overlap. This results in a detailed geometry of the 
deformation for the strain estimation.

Ongoing improvements for pipeline safety
The long-term aim of the pipeline inspection company is 
to eliminate pipeline failures that are due to pipe integrity 
defects. To achieve this objective, NDT Global understands 
and places an emphasis on collaborating with its customers. 
With more accurate and in-depth data regarding their pipelines, 
operators will be in a better position to conduct proactive, 
rather than reactive, integrity management programmes. The 
continuous improvement the company seeks, displayed by 
its ongoing R&D plans, plays an integral role in NDT Global’s 
lofty, but growingly attainable, goal of ridding the industry of 
undetected deformations in pipelines. 

Figure 2. Enbridge and NDT Global: a multiyear collaboration agreement.

Figure 3. An example of Atlas UG’s dent identification 
capabilities.
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