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Q What developments do you see in the 
near future with intelligent pigging 

pipeline technologies?

The near and medium future will see further 
improvements in current inspection technologies. 
Defect thresholds, as well as sizing accuracies and 
related confidence levels, will evolve further. In the 
field of metal loss, this addresses detecting and 
sizing localised corrosion and pinhole-type features. 
Regarding crack inspection, it will involve better 
depth sizing capabilities of the ultrasonic crack 
inspection tools.

However, it is important to note that an effective 
integrity assessment of a given pipeline is built on 
three pillars of information. The presence of an 
anomaly must be detected; the feature must be sized 
and located as accurately as possible.

But effective integrity assessment also requires 
knowledge of the actual material properties of the 
pipeline or pipe section in question, i.e. information 
on yield strength, ultimate tensile strength or fracture 
toughness. There will be efforts to develop 
inline inspection (ILI) tools and other 
methodologies to determine these material 
parameters for an operational pipeline, 
especially for those lines where records are 
not available for whichever reason.

Q What constitutes a challenging 
and ‘unpiggable’ pipeline?

Although there is rarely a clear yes or 
no answer, when identifying a pipeline 
as challenging or ‘unpiggable’ three 
considerations must be made. First, to be 
considered is accessibility; this refers to the 
ability of inserting an inspection device – 
most of the time a free-swimming ILI tool 
– at a suitable location and subsequently 
retrieving it. Second, one must take into 
account negotiability. Can the inspection 
tool travel through the line and negotiate 
its geometric properties, which may include 
design features or unusual operating 
conditions? The third topic, also affected 
by operating condition, is propulsion; 
how can the device be moved through 
the pipeline? The level of complexity of 
the challenge at hand will always depend 
on whether one, two or all of the above 
mentioned aspects are present and how 

they actually interact and influence the performance 
of the given pipeline.

Q How do pigs prevent solid 
accumulation and/or corrosion?

Once in service, deposits can begin to settle on the 
pipe wall. If cleaning tools are not run on a regular 
basis during production operations, these deposits 
can build up, encouraging corrosion growth and 
potentially preventing inhibitors that can protect the 
system from being properly applied. The build-up of 
any deposit also significantly affects the performance 
of an asset, and the ability to properly inspect it 
and conduct an integrity management programme. 
Therefore, regular cleaning is a vital aspect of the 
integrity management of pipelines and pipeline 
networks, and is necessary at every stage throughout 
their lifecycle to prevent any solid accumulation 
and/or corrosion. 

Depending on the type of expected accumulation 
and/or corrosion, different cleaning tools and 
cleaning techniques are applied. The prevention 
of solid accumulation or corrosion is ideally 
addressed in all stages of the pipeline lifecycle. 
For example, during the pipeline construction 
process, oils, greases, protective coatings and mill 
scale can contaminate pipe wall surfaces. Failure 

Figure 1. Classifying a pipeline with three key words: accessibility, 
negotiability and propulsion.
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to remove this material before the pipeline 
is put into service can lead to considerable 
product contamination upon initial start-up of 
the pipeline. During precommission activities it 
is of high importance to use high performance 
de-watering cleaning tools to reduce drying 
activities afterwards and achieve highest dry 
standards. Leaving moisture can lead to serious 
debris accumulations during operation, e.g. black 
powder build up in gas pipelines. In addition, 
residue moisture increases corrosion issues later 
on. When it comes to regular operation, the 
pipeline needs routine maintenance work with 
suitable cleaning programmes in order to operate 
the pipeline most efficiently. If cleaning is not 
done on a regular basis, water or other debris, 
for example, can collect and will speed up corrosion 
growth or prevent inhibitors from properly reacting 
to already active corrosion areas. Regular cleaning 
will help maintain flowrates and mitigate corrosion 
issues, thus reducing operational and maintenance 
cost. Also, pipelines are cleaned to meet ILI 
cleanliness requirements for gaining high quality data. 
An efficient operational cleaning solution preventing 
solid accumulation and/or potential corrosion always 
depends on the specific pipeline and on the type of 
expected debris (e.g. black powder, wax, scale etc.). 

Q Describe a recent project where your 
company’s pigging technology and/or 

equipment was ideal.

A solution was needed for the inspection of various 
diameters of gas storage tubes. Though pipelines 
with similar diameters do not pose an issue for 
traditional ILI tools, these storage tubes brought their 
own obstacles including:

 ) Single access only.

 ) No ILI tool launching/receiving traps.

 ) No flow for free-swimming ILI tools.

Individually, these obstacles may have been 
resolved with a more standard ILI solution. However, 
the unique combination required a new approach. 
ROSEN decided to build an innovative solution 
based on the growing advancements in robotic 
technologies: the RoHelix uses a self-propelled 
helical movement technology equipped with 
magnetic flux leakage (MFL) measurement technology 
for corrosion detection.

The tool consists of three units (measurement 
unit, drive unit, support unit) with the following 
features:

 ) On-board power supply.

 ) Online charging.

 ) Failsafe tethering retrieval unit.

 ) Visual monitoring in front and rear.

 ) Power consumption monitoring.

 ) Diameter range.

 ) Retractable yokes.

Using the tailored approach a flexible and 
accurate solution was created which provided the 
much-needed high quality data. 

Q For a successful pigging programme, 
what are the ideal pipeline operational 

conditions?

The ideal operating conditions for a successful ILI of 
any pipeline are various and include the following 
factors. First and foremost, to guarantee good data 
collection and cleanliness – meaning the pipeline 
has undergone a routine cleaning and maintenance 
programme – is vital. In addition, although solutions 
are available up to 105˚C, the ideal temperature of 
the medium is below 65˚C with a flow speed of 
below 2 m/s. In regards to pressure, ideally below 
250 bar, traditional free-swimming ILI solutions 
are available up to 550 bar. When considering the 
characteristics of the medium, however – such 
as temperature and pressure – it is ideal to have 
uniform properties along the entire pipeline length 
without any contaminations (e.g. LSA, H2S, mercury). 

Also, playing a major role in the ideal operational 
conditions of pipeline ILI, are the geometric 
properties and physical characteristics present in the 
line. For example, the presence of weld intrusions, 
certain types of t-pieces, offtakes, block valves, 
mitre/field bends or back-to-back bends (180˚) – 
especially when below NPS 1.5 – can obstruct ILI tool 
movements and can result in unreliable inspection 
data. 

Finally, complete pipeline information is 
the ultimate piece of the pipeline inspection 

Figure 2. Tailored solutions of any size available to rise up to 
challenging pipeline conditions.
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preparation puzzle, including wall thickness, diameter, 
installations, valve types and dimensions, as well as 
weld records. 

In conclusion, three major players are involved 
in the ideal operational conditions of a pipeline for 
ILI: operating conditions and medium properties, 
geometric characteristics and general pipeline 
information. 

Q What thought goes into pig selection, 
and how is that decision made?

Often having off-the-shelf inspection solutions for 
every pipeline asset around the world is not cost 
effective and can limit flexibility. Therefore, the 
ROSEN Group has developed a strategy for tailored 
inspection solutions based on the ROSEN Toolbox. 
After having fully understood the pipeline asset at 
hand through operational experience and know-
how, ROSEN experts can consult a wide range of 
toolbox elements including an extensive technology 
portfolio (from MFL to UT and EMAT), configurations 
and methods (such as ultra-compact, robotic or 
bidirectional), as well as various capabilities in regards 
to accessibility. Based on this approach, in particular 
for challenging pipeline inspection solutions, there 
are no off-the-shelf solutions, but rather optimised 
solutions tailored to achieve the best possible results 
under any demanding conditions. 

Q How can you ensure that the pigging 
data is as accurate as possible?

In order to ensure good data quality of pipeline 
inspections, it is critical to consider the data 
collection process during the design and 
improvement process of a tool. Understanding 
the pipeline and applying real world experiences 
to each solution allows for the prediction of 
which abnormalities may occur, thus ensuring 
that the processes can be adapted accordingly. 
In order to do this, the ROSEN Group follows 
a continuous improvement loop, in which the 
impact of mechanical modifications of the tool are 
immediately tested and checked by a data evaluation 

expert. This expertise is then used to further improve 
the tool design. Continuous improvement during the 
design process also includes software modifications 
and post processing methods aimed to improve data 
quality. 

The assumption can be made that higher 
resolution data collection can result in higher quality 
data. However, although a higher resolution can 
certainly help defect classification and sizing in 
many aspects, it is not the only option for improving 
the analysis of data sets. For instance, for MFL 
technology-based systems homogenous, sufficient 
magnetisation, and good run conditions are equally 
as important to collecting high quality data. ROSEN 
goes through an in depth pipeline assessment to 
optimise the ILI system and ensure a steady run.

With storage and sensor technologies improving 
quickly collecting large data sets is no longer the 
critical element in the development of ILI systems. 
Although more data can be obtained there is not 
necessarily a direct relation between data quantity 
and quality. The use of more sensor elements often 
comes with other restrictions. At the end of the day 
you need to balance the number of sensors with 
their capabilities when mounted within an inspection 
system. Through testing, research and experience, this 
balance can be found and adapted as needed.

Q Do different types of piping impact 
the pigging system’s design and 

operation?

The answer really depends on the perspective you 
have on the question. Different types of piping will 
affect the choice of tool. Tools for the inspection 
of challenging pipelines are different than the 
‘traditional’ free swimming ILI tools used for the 
piggable pipelines. But the material type may also 
have great impact, independently of the operational 
aspects of accessibility, negotiability and propulsion.

Cladded pipe for instance, or flexible piping or 
pipe made of non-metallic materials, has a significant 
effect on the type of technology and therefore the 
type of tool that can be used. 

The age of the pipeline also plays a major role. 
Different decades saw different pipelines grades 
and different welding techniques involved for the 
introduction of the long seam weld or the girth weld. 
These different types of piping result in different 
types of features most likely to potentially occur, and 
this will impact the choice of tool and consequently 
the pigging system’s design.

  As a result, it is of critical importance to fully 
understand the asset that is to be inspected, as 
well as the material properties of the pipe body 
and any welds in order to choose the best suitable 
technology and procedure for the inspection task at 
hand. 

Figure 3. Tailored solution ideal for the project at 
hand. 


