Jeff Fleming and Kevin Siggers, ROSEN
Canada, explore developments in inline
inspection services designed to meet
increasingly challenging requirements.

T

he future of inline inspection (ILI) services and associated
pipeline integrity management services is quickly
evolving. For many years, industry suppliers of ILI
services have focused on tool development in order
to provide progressive solutions to pipeline operators. More

specifically, the industry has seen the addition of more sensors to
existing technologies, the improvement of batteries to facilitate
longer inspection durations, the incorporation of miniaturised
electronics and sensors to improve data capacity and resolution,
and the incorporation of mechanical improvements to ensure
tool designs are optimised for less than favourable conditions and
smaller diameter pipe segments.
Similarly, in the last decade, leading ILI service providers have
focused on introducing significant step changes in the processing
and analysis of associated data. As vendors continue to implement
artificial intelligence, machine learning, finite element modelling,

and other methods to further the value operators obtain from
their inspection data, the question must be asked: Is this enough to
satisfy the needs of modern-day pipeline operators?
Will progressive operators within the global pipeline integrity
industry be satisfied with continuing to rely predominantly on
innovating tool technology and only advancing the associated
processing and analysis components of an ILI system? Will the
changes applied to a singular technology be enough to assist a
given operator in mitigating a specific type of threat? A relevant
example of this is the application of magnetic flux leakage (MFL)
technology to manage corrosion threats within a given pipeline
system. Will the advancements in axial MFL tools, the associated
sensors, and the processes surrounding the data be enough to
ensure confidence in the mitigation of all potentially injurious
corrosion features in a subject pipe system? Most likely not.
Operators are required to cope with perpetual increases in
the amounts of, and diversity of, the data sets they are obtaining
on their assets. To compound this immediate challenge, many
geopolitical and economic factors are combining to demand
enhanced confidence surrounding the integrity management
decisions for an ageing global infrastructure. Likewise, many
operators – for the reasons mentioned above in conjunction
with budget constraints – are increasingly challenged to manage
the vast amounts of data they are gathering on their system with
limited resources.
Considering these factors, one can conclude that it will not
be sufficient in the future for ILI service providers to produce
solutions only at the tool and inspection data level – utilising
next-generation advancements in mechanical design, sensor
resolution, data processing, and analysis platforms such as
artificial intelligence. Rather, the future of successful integrity
management for operators relies upon service providers
proactively assisting in completing the picture with meaningful
integration of the data sets. Furthermore, they should have the
ability to provide operators vital insight into the conclusions that
can be made from the data in the form of big data analyses and
engineering assessments.

The whole is greater than the sum of its parts
The number of ILI options available to operators has increased
significantly in recent years. Not that long ago, operators were
limited to a few vendors offering ultrasonic, magnetic, and
mechanical dipper technologies in order to detect, assess, and
characterise corrosion, cracking, and deformation on their pipeline

assets. Modern operators now have multiple vendors and multiple
technologies to choose from for each class of defect, for both
liquid and gas applications. For instance, an operator can utilise
ILI solutions to mitigate numerous different types of corrosion
threats. These solutions range across axial MFL, circumferential MFL,
ultrasonic wall measurement, eddy current technology, and much
more. One of the most significant challenges operators face is
determining the most appropriate technologies for the suspected
integrity threats they are up against. Each technology offers specific
advantages that must be considered. ROSEN offers an extensive
ILI tool fleet to ensure operators have access to the relevant
technology for their specific asset integrity issue.
Running multiple technologies in combination is also
becoming much more prevalent. The most common application
seen in the industry is the combination of MFL, caliper, and
inertial measurement units (IMU) technologies on one tool
platform. ROSEN has taken this concept to the next level by
employing combinations such as axial and circumferential
MFL, electromagnetic acoustic transducer (EMAT) technology,
and ultrasound (UTCD), as well as calipers, IMU, MFL, and pipe
grade sensors to address complex integrity issues for operators.
ROSEN’s provision of modular inspection technologies in one
tool provides operators with a comprehensive evaluation of
their pipeline, particularly with improved characterisation of
interacting defects. ‘The whole is greater than the sum of its
parts’ means that the integration of multiple data sets from an ILI
provides operators with enhanced POD, POI, and sizing abilities
when dealing with injurious defects in their system.
ILI data alone does not always paint the entire picture. For
instance, the integration of historical client records or field
verifications can greatly enhance the value obtained from an
ILI. This practice has been common recently with the advent of
ultra-high-resolution MFL tools in the industry. As the tools have
evolved, the integration of field verification to enable vendor
algorithms to learn real-world data has been critical to continued
improvement. On another front, ROSEN integrates historical client
records in conjunction with RoMat Pipe Grade Service (PGS) data
to provide verifiable, traceable, and complete documentation in
compliance with regulatory requirements. Additionally, the analysis
of discrepancies between owner-operator records and PGS ILI data
ensures that red flag items are identified.
A vendor’s ability to provide integrated data sets – whether in
the form of multiple ILI technologies or the integration of existing
operator records – will become vital as operators endeavour

Figure 1. Irrelevant of the asset type or its location along the ‘food’ chain, a comprehensive integrity management approach is best.
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to assess multiple threats in their systems; an area where single
inspection technologies are utilised is not sufficient.

Big data
With ever-increasing scrutiny and heightened awareness for
process safety, the role of ILI and the associated data gathered
has never been more important. The increasing number of
options for assessing pipeline integrity with ILI technologies, and
the sheer volume of data being collected due to technological
advancements, is heaping an unprecedented amount of data onto
operators’ plates. This combination of increased expectations
in managing the safety of their assets and exponential amounts
of data becoming available presents a new issue. How does one
efficiently utilise all of this data?
This is where the service providers of the future will stand
out. They will go beyond reporting the results of an ILI and
provide operators with meaningful insights into the condition of
their assets through big data analytics and asset integrity related
products and services. Big data analytics allow a vendor to not
only leverage the data from one ILI run, but to leverage data across
an operator’s entire system (or even entire client base) to ensure
individual features are being addressed properly. Asset integrity
related products and services will be supported with sophisticated
machine learning models to reduce the uncertainties in features
and assessments. With a focus on providing operators with a
picture of asset integrity rather than a report of ILI features, vendors
will move from data provider to partner in integrity management.
Although many operators have historically managed their
data in-house, there is an ever-increasing requirement for service

providers to either supplement or own these processes. ROSEN
provides full-suite data analytics and engineering support services
for this purpose – from high-level system implementations to
detailed integrity engineering studies. For example, ROSEN has
brought to market a next-generation integrity management
software solution, NIMA, which allows operators to fully customise
and configure the system to their assets’ specific data management
needs.
The advancements that have been seen to date in ILI tools’
data acquisition elements, such as increased resolution, are
critical to enhancing confidence in inspection results. Likewise,
continuing to utilise modern advancements in data analysis and
processing is critical to ensuring the sophisticated ILI systems
utilised by operators give them the most valuable data possible.
However, it is clear that service providers with the capability
to go a step further and provide a more complete and staged
system will deliver the most value to the operators of today and
tomorrow. This system will rely upon a standard offering including
complementary ILI technologies utilising the latest mechanical,
electronic, sensor, and analysis advancements; the ability to
integrate multiple technologies’ data sets and historical operator
records; and, finally, the ability to provide expedited analytics and
engineering assessments leveraging all available information. In
this fashion, operators will obtain the most accurate snapshot of
an asset’s current condition, while gaining all the insights required
to predict its future condition.
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