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Making the invisible visible
By Hans Besl – Bayernoil Plant Manager - Vohburg, Germany
and Michael Tabke – Tracerco Regional Manager – Germany
In FCC Units (Fluidised Catalyst Cracking
Units) the atmospheric residue from the
distillation is cracked to LPG, naptha and
other components. This sometimes leads
to “invisible” deposits inside the Riser.
This article features Tracerco’s
ThruVision™ scans to illustrate how the
technology helped the refinery to identify
these deposits at an early stage.
Bayernoil operates two FCC Units to convert heavy
hydrocarbons. In the FCC Unit the feed is injected
through nozzles with lifting steam into the hot catalyst
flow (about 700°C) from the Regenerator. Inside the
riser the hydrocarbons are cracked into smaller compounds. At the top of the riser, catalyst and vapourised
hydrocarbons are separated. The catalyst flows to the
regenerator where the coke is burned and the hydrocarbons go to the main fractionator column. (Figure 1)
Some of the coke generated will remain in the riser as
deposits on the inner wall. If these deposits build-up
and become too thick, this can cause problems. The
throughput will be reduced and the FCC Unit must be

shut down for cleaning operations.
Most of the coke deposits are found above the feed
nozzles. Caused by turbulent flow, the material hits the
hot inner walls and coke builds up over time. This
process is influenced by the catalyst throughput, the
condition of the feed nozzles and the lifting steam rates.
To detect coking in the riser at an early stage and to
start actions to prevent the build-up, the Bayernoil
FCCUs are regularly investigated by ThruVision™
measurements performed by Tracerco.
A ThruVision™ study is performed at a fixed elevation
to generate a detailed cross-sectional density profile.
Several measurements are taken at selected positions. For this study, a radiation source is placed in
the first of nine positions, which are evenly spaced
around the circumference of the riser. A measurement is taken with a detector positioned opposite the
source. Then, the detector is moved to four more positions to the right and to four positions to the left of the
first detector position, creating an arc of nine readings
from the one source position. The source is then
moved to the second position and nine more readings are collected. A total of 81 readings are collected.
(Figure 2)
The gathered data from the ThruVision™ scan is used
to generate a tomographic picture showing different
densities which directly refer to the deposits inside the
riser. (Figure 3) The riser of the Bayernoil Vohburg site
was replaced during a turnaround in 2013.
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Figure 1 – A FCC Unit like in the Bayernoil refinery

To get a better understanding of the interpretation of
the ThruVision™ scans this riser was investigated by
Tracerco to compare the picture with the real deposits. Figure 4 shows the correlation of the red and
yellow areas in the ThruVision™ results with the coke
deposits in the riser segment.
The new riser was scanned to obtain baseline reference data. (Figure 5) These ThruVision™ scans are
repeated regularly to monitor the unit and to help develop the best plan for it’s performance and shutdowns for cleaning.

Figure 2 – Cords inside the riser.

Figure 3 – Illustration of deposits found inside the riser.

Figure 4 – Overlay of a tomography and a photo from the
coke deposits.

Figure 5 – Baseline reference scan without deposits.

www.tracerco.com tracerco@tracerco.com

Monitoring of atmospheric crude column detects
fouling build-up
By Ben Dumas, Operations Manager, The Netherlands
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Tracerco has developed advanced packed
column diagnostics, PackView™, which is an
enhancement to Tru-Grid™ Scan capability. A
novel feature of PackView™ is the addition of a liquid retention scale to the Tru-Grid™ analysis. The
density scale begins at the density of the dry or
non-operating packing. The density scale to the
left of the dry packing density is the calculated
density of having liquid or solid in the bed. As with
a Tru-Grid™ Scan analysis, if the four scanlines
have matching retention densities within operating parameters then the implication is the liquid
distribution is good and there is no fouling present.
However, if there is a difference between the scan-

Figure 7 – PackView™ results of the first Tru-GridTM Scan
indicated the density of material retained in the packed bed
was in excess of 300 kg/m3 (18 lb/ft3)

lines, the retention density gives a numerical comparison from which to
gauge the extent or severity of any liquid maldistribution or solids build-up.

66

DISTRIBUTOR

20

10

5

20

10

5

10

5

lb/ft3

64
62

BED 1

BED 1
lb/ft3

60
58
56
54

COLLECTOR – DRAW TRAY
DISTRIBUTOR

52

20
lb/ft3

50
DRY DENSITY (5 lb/ft3)

A Tracerco Tru-Grid™ Scan is a quick and
cost effective method of identifying
liquid maldistribution and other problems
affecting packed column performance.
Tru-Grid™ Scans of packed columns are
often used as part of a program to periodically monitor fouling, evaluate the quality
of liquid phase distribution, detect fouled
or crushed packing, and identify other
hydraulic problems before entering a
column.
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Additionally, damage to packed
beds in columns can be detected by
noting the discrepancies in bed
heights as detected from the TruGrid™ Scan versus reference heights
as specified by drawings and/or
Figure 6 – Tru-Grid™ Scans are performed to determine suspected
sizeable differences in bed density maldistribution in packed beds.
from top to bottom of the packed
quadrants. Good liquid distribution through the
bed.
packed section will generate a homogeneous
Project Case Study
density pattern in which all four scanlines overlay
A European refiner was experiencing a high pres- with each other. Any spread among the four
sure drop through their atmospheric crude col- scanlines is a sign of maldistribution with extra
umn and an off-specification Gasoil side draw liquid flow being associated with lower radiation
product. They suspected liquid maldistribution, intensity (toward the left-hand side of the data
perhaps due to some fouling. Tracerco was plots) and liquid deficiency associated with
higher radiation intensity (toward the right-hand
asked to scan the column.
side of the data plots).
To determine the suspected maldistribution in the
packed bed, a four-way Tru-Grid™ Scan was per- Scan results from the first scan performed on the
formed (Figure 6). Packed beds are typically atmospheric crude column are shown in Figure
scanned in a grid pattern across four equal 7. The density of the material retained in the
packed bed was in excess of 300 kg/m3
(18 lb/ft3), over and beyond the density of the
packing itself! Based on a very typical liquid density of 800 kg/m3 (50 lb/ft3) for hydrocarbons in
atmospheric crude columns this represented a
liquid volume fraction of 0.38 through the packing. By most measures of liquid volume fraction
and useful capacity hold-up this showed the
packing was severely flooding or had a large
build-up of dense material, such as fouling.
Additionally the Tru-Grid™ Scans showed liquid
build-up on top of the packed bed, in the vapour
space between the bottom of the liquid distributor and the top of the packing. The liquid distributor itself was liquid full with massive liquid
entrainment above it. These results easily
explained the high pressure drop being experienced and the off-specification Gasoil.
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Figure 8 – After a chemical wash of the tower a second
Tru-Grid™ Scan was performed to ascertain the effectiveness of the chemical wash.

2

In order to avoid a complete shutdown, the customer decided to temporarily take the feed out of
the column and perform a chemical wash. After
the wash was complete, Tracerco performed
another Tru-Grid™ Scan to ascertain it’s effectiveness. The results from this Tru-Grid™ Scan
can be seen in Figure 8. The top half of the
(Continued on page 3)
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Fouling Build-Up
(Continued from page 2)
packed bed seemed to improve as the density of
material retained in the packing was much less;
however, the density profile was not uniform. Still,
even more sobering, was the very high density
in the bottom of the packed bed. Plant personnel were convinced that this was due to residual
fouling that chemical washing was not going to
remove. Unfortunately the next step was to shutdown and replace the packing.
Photographs of the packing from the July 2009
shutdown are shown in Figures 9 and 10. To remove some of the packing the packing had to
be literally torn apart (Figure 10).
Plant personnel were adamant that they would
not be surprised by a re-occurrence of the same
problem. They decided to embark on a monitoring program where periodically they would
have a Tru-Grid™ Scan performed to watch for
early signs of fouling. For reference a baseline
scan was performed. Results from the Tru-Grid™
baseline scan are shown in Figure 11. The baseline scan showed excellent liquid distribution

Figures 9 & 10 – Photos taken of the packing after the shutdown revealed the extent of the damage. This prompted plant
personnel to scheduled Tru-Grid™ Scans periodically to watch for early signs of fouling.

throughout the bed as all four scanlines had
nearly identical process densities. The baseline
scan showed normal liquid retention in the bed at
approximately 40 kg/m3 (2.5 lb/ft3) signifying a
volume holdup fraction of 0.05; quite normal.
Over the ensuing five years this atmospheric column has been Tru-Grid™ Scanned a total of 10
times. Figure 12 shows the gradual progression
of the fouling build-up during this time. For clarity
only one of the four scanlines from each of the TruGrid™ Scans completed over the five year period
is shown. The dark blue scan shown in Figure 12

Figure 11 – A baseline scan was performed after the shutdown
showed excellent liquid distribution with all four scanlines showing
nearly identical process densities.

was the baseline scan from July 2009. Subsequent scans show a gradual build-up of excess
liquid being retained in the bottom of the packing,
culminating with the latest scan done in January
2014. Based on the history of this column the excess liquid building up in the bottom of the packed
bed is undoubtedly resulting from fouling present
in the bottom of the packing. However, with the
periodic scans plant personnel have been able to
monitor the situation and project and plan for the
next shutdown to replace the packing.

Figure 12 – Tru-Grid™ Scan results showing the gradual progression
of fouling build-up over time.
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Scans aid plant personnel in determining which
demulsifier would be best suited for their application
William Mixon, Business Development Manager
Tracerco’s scanning technology is an excellent means of measuring interface levels,
whether between vapour and liquids, liquid
and solids, or between two different types of
liquids.
Tracerco’s Tru-Scan™ and neutron backscatter
scanning technologies can be used very effectively in trials of emulsion breaking chemicals to
determine the best type and concentration to use
in a particular vessel. This can lead to increased
efficiency and significant cost savings as well as
reduce the environmental impact of excess
chemical use.
A Tracerco customer requested scans of their
separator to determine the effectiveness of two
different demulsifier chemicals that they were testing to select which was the most cost effective.
The separator was scanned on two different days.
A Tru-Scan™ was performed each day on the separator before and after the demulsifier was added
to identify the bulk liquid level. There were four
neutron backscatter scans performed on the separator, two baseline scans and two scans after the
different demulsifier chemicals were added. The
scan locations are shown in Figure 13.
Results of each Tru-Scan™ performed are illustrated in the plot shown in Figure 14. These scans

Figure 13 – Orientation illustrating the location of the Tru-Scan™ and neutron scans performed before and after demulsifier
chemicals were added.

were used to indicate the liquid level and any foam
or froth layers.
The neutron backscatter scan results are
illustrated in Figure 15. These scans were used to
indicate the interface quality between oil and water
phases.
Demulsifier #1 Trials
Baseline Tru-Scan™ results for the trials of Demulsifier #1 showed an overall liquid level on the water
side of the weir equal to the height of the weir. However, this liquid level consisted of a layer of froth or
foam on top of the water (Figure 14: light blue scanline). The neutron baseline scan (Figure 15: light
blue curve) showed that there was approximately
107 cm of clear water at the bottom of the separator. A gradual reduction in response was observed
from the 107 cm elevation up to the top of the weir
which would be caused by emulsion or foam.
The Tru-Scan™ after Demulsifier #1 was injected
showed that the overall liquid level on the water
side of the weir had risen by
about 10 cm. (Figure 14: green
scanline) The follow-up neutron
survey (Figure 15: green scanline) performed showed a severe emulsion had been
created, with evidence of less
than 15 cm of clear water in the
bottom of the vessel.

inside the separator had returned to the original
baseline conditions seen on the previous day.
Demulsifier #2 was added and the scans were
repeated. Results (Figure 15: red scanline) indicated that the overall liquid level on the water side
of the weir had dropped 33 cm. The neutron survey results showed that there was no emulsion
layer on top of the water level (Figure 15: red
scanline).
Customer Conclusion
The combined use of Tru-Scan™ and neutron
backscatter scans to measure the overall liquid
level and any existing intermediate layers, such as
foam or emulsion, allowed a customer to test the
effectiveness of two demulsifier chemcials in their
process. The scan results clearly showed the difference in performance based on the presence or
absence of an emulsion layer. In this particular
test one demulsifier chemical was obviously superior to the other in preventing the creation of an
emulsion in their process.

Demulsifier #2 Trials

Figure 14 – Tru-Scan™ results indicating the liquid level and
any foam or froth layers.

The baseline Tru-Scan™ and
baseline neutron backscatter
scan (Figures 14 and 15: black
scanlines) performed the next
day showed that the conditions
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Figure 15 – Comparison of the baseline and after demulsifier injection results.
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Tracerco Profiler™ TG – Providing visibility and control
in HF alkylation settler and storage tanks
Characterise real time process conditions
in aggressive environments.
A wide range of Tracerco instrument technologies
have been used to gain a better understanding of
vessel fluid dynamics in order to maximise
throughput at minimal cost and potential impact
to the environment.
The Tracerco Profiler™ TG, provides operators
the position (height) of each phase level in real
time and illustrates the interface between different
process phases. This information gives the operator confidence to increase fluid throughput and
minimise the use of various separation improvement chemicals.
Key benefits include:
• No moving or wetted parts.
• A complete picture of the inventory within the
vessel or tank.

• Optimise and monitor
the use of demulsifying chemicals.
• Improve environmental
compliance
Service after sales
above all others
Tracerco instruments are
backed up by a worldclass field service team
that is able to rapidly
respond to customer
needs on a global basis.
With over 30 regional service centres across
the globe, Tracerco's technicians can respond
24 hours a day, seven days a week to repair,
refurbish or relocate your existing Tracerco
equipment. Tracerco also offers a full range of
in-house radiation support services in addition

to on-site instrumentation servicing.
If you need to measure process levels, interfaces or density of liquids, gases and solids in
extreme process conditions, Tracerco has the
optimal measurement solution for you!

Introducing our extended family of
personal electronic dosimeters (PED)
Tracerco is a world leading technology company,
providing unique and specialised detection, diagnostics and measurement solutions. Our latest innovation for radiation monitoring is an extended
family of PEDs that deliver exceptional performance
across a wide range of environments and applications.

Tracerco has designed the PED family to be the
easiest personal radiation monitors to use and understand on the market. Everything on the devices
has been designed with the user in mind. For example, the display system features a simple diagram of a person who fills with colour, depending
on the dose received. All of our PEDs include

weather, shock and drop proof housings, a smooth
clean design, and simple to use software.

PED-IS

PED Blue

PED +

This intrinsically safe
(IS) Personal
Dosimeter is perfect
for both radiation
specialists and
those who do not
work with radiation
every day. It is safe
to use in potentially explosive environments,
robust and reliable, making it ideal for challenging environments.

The PED Blue is a
high quality Personal Dosimeter
featuring the same
design and
features as the
Tracerco PED-IS in
a light weight, non
IS model.

The PED+ can be
used as both a PED
and a handheld
dose rate survey
meter. The PED+
has a number of
added features,
such as Bluetooth,
GPS and pop-up message alarms.

Suitable for:
• NDT
• First responders
• Medical and life sciences
• Nuclear
• Industrial, and more.

Suitable for:
• NDT
• First responders
• Military
• Border controls
• Oil and Gas safe
zones and more.

Suitable for:
• NDT
• First responders
• Oil and Gas
• Nuclear
• Mining, and more.
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If you would like to learn more about our vast array
of monitors and calibration services please contact
a technical advisor in your area or visit our website
at www.tracerco.com/monitors
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Introducing Tracerco Diagnostics™
latest brochure and animation video
Tracerco has a new brochure available describing
the full range of our Process Diagnostic™ services
for the petrochemical, refining and gas processing
industries. The literature details our latest technology and improved analysis – FrothView™ for trayed
towers and PackView™ for packed towers. The
brochure highlights Tracerco's online tracer investigations that are used to identify leaking exchangers, measure the distribution of feed into catalyst
beds, and conduct flare flow studies to measure
and locate sources of emissions.
Tracerco is highlighting the latest products and
services found in the brochure that will help you
troubleshoot and optimise your process operations. In addition to our latest brochure on our web-

site you will find various customer case studies
illustrating how Tracerco services help address
performance issues. To download a copy of the
brochure or case studies visit our website at
www.tracerco.com/downloads/process-diagnostics
or email your request to tracerco@tracerco.com.
While you are visiting our website take a few
minutes to view our new video at http://www.
tracerco.com/petrochemical-and-refineries/ that
illustrates our Process Diagnostics™ services customised to your industry. This animation enables
you to select your, industry/process equipment and
illustrates how the technology is used to optimise
production and provide valuable insight when looking at the causes of production limitations.

Visit our website to
view our new Process
Diagnostics™ video.
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