Rutger van Kampen and Jürgen
Wölke, ROSEN Group, outline the
importance of automation for the
extension of inspection intervals.

M

anaging inspection and maintenance
programmes to keep assets reliable
and compliant is not necessarily
getting easier these days. Yes, the
world is automating, bringing us many systems
that automate work processes and decisions
related to asset integrity management – but these
are only as good as the data you put in. In today’s
world of big data, this is a rapidly growing task, one
that for some may already be too big to manage,
thus requiring additional personnel.

Staying on top of the data pile
Because the industry is in the early phases of the
digital transformation, solutions are still in the making.
In fact, instant reporting in digital formats that are
easily traceable and auditable while supporting the
setting of repair strategies based on inspection data
has been available since the early 1990s. Today, the
industry has fully digital report compilation and
delivery at its disposal.
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Figure 1. Classification of the different corrosion
types.

Figure 2. The tank bottom layout shows the

indications as they are situated on the bottom plate.

The ideal future presents itself today as a scenario
where the entire value chain is digitally connected, and
the human factor of data handling is eliminated. In
cases where systems and decision-making processes do
become fully digitised and automated, the quality of
the decision made will depend fully on the data with
which a system is being fed. In a world where
inspection – and inspection management systems –
become more automated, inspection competence
naturally becomes scarce. Inspection systems that are
operator independent must therefore be able to ensure
the safety and reliability of assets.

Early warning system
Just like many problems in daily life, corrosion starts
small. Therefore, detecting it early leaves more time to
act for the operators. Reliable and timely detection of
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time-dependent damage mechanisms, including
corrosion, is essential for an operator’s confidence in
inspection findings, resulting repairs and the
determination of the next inspection date (NID).
Demonstrating the presence or absence of any small
indications enables operators to obtain more precise
corrosion-rate determinations and extend inspection
intervals by repairing smaller defects.
When talking about corrosion, a common
understanding of the capabilities and, even more
importantly, the limitations of the applied detection
method is important. A very common
misunderstanding, causing much confusion, is the
definition of pinholes, pitting and general corrosion,
which are the most common corrosion types on
storage tanks. The general understanding is quite
well-known to the industry. When it comes to their
exact differentiation, however, the situation is
different. For instance, in the in-line inspection (ILI)
world, the Pipeline Operators Forum (POF) defines
these classifications in the document ‘Specifications
and requirements for in-line inspection of pipelines.’
Such a classification could be created for tank
inspections, as well, potentially bringing the industry
many benefits, including the following:
nn Easier comparison of inspection techniques.
nn More efficient repair strategies on the basis of
more detailed information.
nn Increased risk assessment quality.
nn A common understanding of corrosion damage
instead of individual definitions.
Once it has been defined what to look for, the next
important topic arises: how much surface can be
covered? In certain cases, spot checks are sufficient.
This would be applicable if the desire is to get an
impression of the integrity condition of the tank, if an
indication of severity is required in order to prioritise,
or if certain elements of an asset are not expected to
be affected by pitting or pinholes. Nevertheless, with
asset elements that are exposed to a high risk of
damage/corrosion (e.g. tank bottoms), larger surfaces
need to be covered. Therefore, a so-called mapping
service is advised. Spot checks would give an indication
of severity, but they would certainly leave a precarious
risk of missing a relevant flaw, which can lead to an
uncontrolled out-of-service.
According to asset owners, the quality of inspection
reports varies widely, even when they are based on the
same inspection technique. There are three main
potential factors that contribute to this.

Utilising a detection scanner
When utilising such a scanner, all found features must
be followed up. This follow-up is typically performed
by manual depth measurement as well as ultrasonic
spot measurements for top-side indications and
ultrasonic scrubbing for bottom-side indications. With
this information, a feature list needs to be created,
which is typically written on pieces of paper and then

Accuracy of defect sizing

Figure 3. The calculated remaining life of a bottom

plate depends on the metal loss in relation to the wall
thickness.

typed into a digital format. Hence, the human factor is
significant during the entire follow-up process, and
particularly consequential at the following steps:

Accuracy of ultrasonic scrubbing

For a required accuracy of ±8% on a metal plate of
0.25 in. (6 mm), the ultrasonic measurement has to be
accurate up to ±0.019 in. (0.5 mm). This is possible in a
few locations, but when hundreds of follow-ups need
to be performed manually – one after the other – the
introduction of mistakes is very likely.

Time effort
Follow-ups take time. Top-side follow-ups are fairly
simple and fast. Reporting included, five minutes per
follow-up is expected. Bottom-side follow-ups,
however, are more difficult and time-consuming, taking
up to 15 min. each.

Missing follow-ups and typos
Many sheets of paper are required to write down all of
the follow-ups, and these would need to be manually
transferred into a digital format for the final report.
The risk would be quite high that a page is forgotten,
the handwriting is misread or a typo sneaks in. All of
this has a direct and crucial effect on the quality of the
inspection report.
Therefore, it is advisable to utilise an inspection
technique that is capable of automatic sizing. Feature
verification must still take place to ensure that the
sizing algorithms are working correctly. Nevertheless, it
will reduce the manual follow-ups significantly.

Detection threshold
Especially for newer tanks (≤ 10 years), the detection of
flaws at a very early stage is beneficial in order to
achieve a long next inspection interval. To illustrate
this better, here is an example: with a 10-year-old tank,
the target is for the next inspection interval to last
possibly more than 10 years, following the API 653
repair strategy. It is required to detect features that are
smaller than 20% metal loss. To get a next in-service
interval of 20 years, all flaws of 12% metal loss and
more must be repaired. In order to be able to repair
these, the inspection technique needs to be capable of
detecting and sizing features of such a small size.

The accuracy of the automatic sizing algorithms must
not be neglected, as it is very important for the repair
strategy. When an inspection report gives the remaining
thicknesses of the tank bottom plate or metal loss
figures of the individual flaws, it is essential to know
what the difference between these figures and the true
metal losses/remaining thicknesses is. In the
worst-case scenario, the inaccuracy has to be taken
into consideration when applying repair strategies.
Assuming that the strategy is to add the inaccuracy of
the inspection technique to the repair threshold, the
accuracy – not only for the sweet spot of a certain
technique but also for commonly found feature types
– needs to be known. For a better understanding, here
is another example: a storage tank floor has a flaw with
a metal loss of 20%. Now, this floor is scanned with
three different scanners that have three different
accuracies (±20%, ±23% and ±8%, respectively).
In order to ensure that the minimum real remaining
thickness at the next inspection interval will not fall
below the required minimum remaining thickness (MRT)
as per API 653, these inaccuracies must be added to the
actual metal loss indication (worst-case scenario). This
will result in a ‘penalised’ metal loss value per scanner
due to the inaccuracy:
nn Penalised metal loss flaw due to inaccuracy of
Scanner 1: 40% (20% + inaccuracy of 20%).
nn Penalised metal loss flaw due to inaccuracy of
Scanner 2: 43% (20% + inaccuracy of 23%).
nn Penalised metal loss flaw due to inaccuracy of
Scanner 3: 28% (20% + inaccuracy of 8%).
Treating the real 20% metal loss flaw with the
individual penalised metal loss flaws does have an
effect on the remaining life (next inspection interval).

Reporting uniformity
It appears there is another quality topic that very
often does not get the attention it deserves:
uniformity of reporting. Even by utilising the same
inspection technique, different qualities of reporting
can appear. This is particularly important for asset
owners who own/operate assets across the globe. For
these owners/operators, it is important to be able to
compare inspection reports with each other.
Therefore, uniformity of report layouts and quality is
required. This can be achieved with a combination of
several activities. First, inspection tools must be
utilised that have the same, or at least similar,
technical specifications (probability of detection
[POD], detection capabilities, sizing accuracy). Second,
since the inspection tools are not 100% automated
yet, the training programmes have to be the same or at
least very similar. When that is ensured, the work
procedure should also be the same (such as plate
numbering, coordinate systems, number of follow-ups,
etc.). Finally, there is the report layout. It would be of
great benefit if the same reporting content and layout
were used.
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