Ryan Gane, ROSEN, USA, examines how
technology that can collect high-resolution
data of tank bottoms can help enable
long-term integrity management plans.
henever someone gets a new job, they have a
decision to make on how best to tackle it. Is it
best to carry out the job exactly as it was done
before, or to introduce a new way of doing
things? A new way may not necessarily be better, but as things
change and new procedures and technology are introduced to
the market, there are perhaps ways to upgrade the approach
to the job. This was the case for IES Downstream LLC (IES)
when it added assets to its portfolio. For companies with
assets as valuable as storage tanks in a terminal, ensuring their
integrity over the long-term is vital to safe and proﬁtable
operation. As such, collecting as much information as possible
is essential.
IES, which owns and operates storage tank assets in the
Hawaiian islands, was looking for robust and thorough tank
inspection data. It wanted to increase the detail and accuracy of
its storage tank data so that it could make better risk-based
inspection (RBI) decisions regarding operational intervals. The
ﬁrst two tanks to be assessed with this initiative were located at
its Kapolei and Honolulu terminals on the island of Oahu.
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IES wanted the most accurate and highest-deﬁnition inspection
data possible on its tank bottoms to ensure all areas of
corrosion were properly identiﬁed, sized, mapped and assessed.
This goal went beyond understanding the current integrity state
of the assets. The data would be used to create a long-term
integrity management plan, facilitating decisions on potential
future inspection intervals (i.e. in the next 5, 10, 20 or even
30 years). Due to the fact that the storage tank ﬂoors were
relatively new, this would require a signiﬁcantly low threshold
on the tank bottom to achieve more than a 20 year inspection
interval. In addition, IES wanted to be sure to get the most out
of the collected data and use it to conduct a risk-assessment in
order to determine what repair intervals were needed on the
tank ﬂoor, where qualitative data is crucial. The company
approached the ROSEN Group for help.
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Considering the operator's need for high-quality data, the
ROSEN Group recommended the Tank Bottom Inspection Tool
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(TBIT Ultra), which has the ability to measure metal loss or
defects with a thickness as small as 10% of the plate material.
This is a considerable improvement from the 20% thickness
change at which most tools are able to perform. Through the
unique placement on the measurement unit itself, the TBIT Ultra
has 1029 magnetic ﬂux leakage (MFL) sensors, which is
considerably more than the 154 of the standard TBIT. This allows
for a resolution that is 6.7 times higher, meaning that the
detection of pitting and pinhole defects down to 2 mm dia. is
possible. Sizing accuracy in terms of depth of any metal loss
defects has increased from +/- 0.2 t to +/- 0.04 t. Moreover,
the ability to detect defects through tank bottom coating has
improved. With the TBIT Ultra, coating thickness up to 6 mm
(0.236 in.) still allows for automatic sizing, and defects can still
be detected with a 6 – 10 mm (0.236 – 0.393 in.) coating
thickness.
The new tank bottom inspection tool uses signal-based
sizing rather than the amplitude measurement techniques
usually used. Amplitude-based MFL tank bottom inspection
tools act as screening tools; they identify where to ﬁnd
defects based on a predeﬁned amplitude threshold, but they
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are not able to identify smaller but deeper defects, as these
do not usually breach the threshold. Once tank bottoms are
inspected with these tools, additional inspections using other
technologies, such as ultrasound, generally need to follow in
order to obtain accurate sizing. In comparison, signal-based
sizing means all features are recorded, mitigating any risk of
missing small but deep features. Features are also sized based
on their signal pattern in length, width and depth, so any risk
of sizing inaccuracy due to defect morphology is mitigated.
MFL amplitude is strongly dependent on the length and width
of a feature; therefore, an uncritical pit with a large diameter
will produce a higher MFL amplitude than a critical but small
pit. The predeﬁned threshold means the feature may be
overlooked entirely. Essentially, using an amplitude-based MFL
tool is like taking a metal detector to the beach: it will identify
where to ﬁnd something, but you will have to be the one to
dig it up to ﬁnd out the details. The TBIT Ultra has automated
feature sizing, which means the inspection turnaround time is
faster, and the asset can be put into operation almost
immediately after the data is collected. The automated
component also results in a decrease in human error. Of
course, the competence of inspectors and
technicians is vital to the success of any inspection.
However, to achieve consistent results when
performing a repetitive task in harsh environments
(which is deﬁnitely the case when manually
inspecting the inside of a tank), automation is a
necessity.
In terms of inspection operation, IES requested
that all the data collection take place during the
out-of-service period, before determining the best
path forward in terms of interval and repair strategy.
Once the inspection had been completed, this was
easily achievable with software dedicated to tank
integrity management. In order to better visualise the
data, the software allows analysts and operators to
adjust the metal-loss-marking threshold, shown as a
percentage, clearly indicating the condition of the
bottom and any overall corrosion. It is also possible
to view features on both the product side and the
soil side to better understand the damage
mechanisms occurring within the storage tank.
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Once the storage tanks had been cleaned for
inspection, the assessments of their condition were
completed quickly. The data collected, along with the
bottom repair strategy and the software, were given
to the operator while still on-site. This allowed them
to make rapid decisions based on the available data.
The ﬁnal reports were completed within 96 hours of
the inspection, which included the API 653 inspection
as well as relevant drawings and checklists. Using this
high-resolution data set, IES is now able to manage
these storage tanks more effectively; inspection
intervals can be planned, and risk-based assessments
can be conducted, empowering operators to be more
pro-active in their integrity management while
ensuring a safe, compliant, and extended lifetime for
all assets.

