
Tracerco is often contacted by our custom-
ers to help with identifying the location of 
any build-up of sludge and fouling materi-
als in horizontal or vertical piping systems.  
Blockages in process piping reduces flow 
capacity and increases pressure drop.  This 
may reduce unit capacity, interfere with 
pump or compressor operation, or prevent 
steady operation due to surging flows. 
Blockages in piping associated with pres-
sure relief devices could be a safety and 
environmental issue – always a serious 
situation.  In flare systems in particular, 
this can be an extremely dangerous situa-
tion, as fouling and plugging restricts the 
relief system capacity possibly preventing 
the safe venting of pressure from process 
equipment. 

Tracerco has a variety of diagnostic proce-
dures to help with investigating the condi-
tion of process piping.  Since many piping 
systems, like flare lines, are long expanses 
of piping, a reliable and accurate method to 
quickly scan long distance of piping is need-
ed.  Tracerco’s  PhaseFinder™ method uses 
a neutron backscatter technique for this  
specific purpose.  A neutron source and  
neutron detector assembly is held against 

the bottom of the 
pipe and moved 
along the piping 
to survey for areas 
of concern.  So, for 
example, along a 
flare system header 
a baseline response 
would be obtained 
where there is normal 
hydrocarbon vapour 
flow.  If an increase 
in detector response 
was noticed, this 
would signify an  
increase in hydrogen content inside the  
piping or extra hydrogen containing ma-
terial other than the normal hydrocarbon 
vapour.  This would prompt additional data 
readings around that location to validate 
the response and to determine the extent of 
abnormal data readings.  

To obtain in-depth details on the area 
of concern additional tests could be  
performed.  Due to the nature of neutron 
physics, the device is only able to detect 
internal material depth up to a few inches.   
If a detailed analysis of the internal  

material depth and density 
is needed, a ThruVision™ 
scan or other modified gam-
ma scan can be performed 
in those areas of interest 
to determine details of the 
material build-up depth. 

A petrochemical complex 
conducts an inspection 
programme on their flare 
system

At a Gulf Coast petro-
chemical complex two 

units tied into a common flare system 
as depicted in Figure 1. Unit A was shut- 
down for an extended time to allow for 
a major revamp and expansion. During 
this shutdown, Unit B continued to oper-
ate. Unfortunately during this time Unit 
B experienced an upset which caused  
several PSV’s to open.  Given that some of 
the streams contained material that could 
polymerize Operations was concerned 
about what material may be left in the flare 
header. Tracerco was tasked to conduct 
an inspection programme on their flare 
lines using Tracerco PhaseFinder™ and 
ThruVision™.  Our customer’s goal was to  
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Figure 1 —  An inspection programme was conducted on 
flare lines for units A and B. Results indicated three areas 
with increased hydrogen content.
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first identify the presence of any fouling  
material in the flare system header pip-
ing and then determine the depth of any  
deposits identified. 

Around 50 locations were surveyed with-
in Unit B and along the flare piping from 
the unit to the flare, depicted in Figure 
1.  Nothing unusual was seen from the  
surveys inside Unit B.  Most of the data 
readings were in a consistent range  
indicating that nothing but the normal  
hydrocarbon vapour was in the unit piping.  

However, along the flare header  
upstream of the flare knock-out drum it was  
altogether a different situation. Three 
areas in particular had higher than the 
baseline data readings.  The higher mea-
surements indicated areas of increased 
hydrogen content – in this context that 
meant the probability of blockage, likely 
polymer and/or liquid. 

ThruVision™ scans show operations the 
severity of the situation

ThruVision™ scans were performed at 
these three locations just before the 
knock-out drum.  A ThruVision™ scan 
is a series of gamma scans covering the 
complete cross-section of a vessel or pipe.  
Most frequently used to study the liquid 
distribution through packed beds, it is 
also very insightful when used on piping.  
The ThruVision™ scan consists of mul-
tiple scan chords covering 360 degrees 
around the vessel or pipe using multiple 
source and radiation detector positions.  
The number of chords varies depending 
upon the diameter of the equipment.  In 
this case, a 7 x 7 chord configuration was 
used.  Figure 2 shows the ThruVision™ 
chord orientation using 7 source positions 
and 7 detector positions per each source 
position, resulting in 49 measurements. 

All of the data measurements were  
regressed to provide a cross-sectional 

density profile of the piping. The data  
regression uses an algorithm to construct  
an image (contour plot) of relative  
density versus the cross sectional position. 
The result from one of the scan locations 
is presented in Figure 3, as a topographic 
picture with contour colours indicating the  
relative densities. This is a mathematical  
model fitted to the scan data measure-
ments and not a plot of the actual  
measurements themselves.

Figure 3a shows the ThruVision™ scan  
results from location 2 on Figure 1.  This 
was the location showing the largest  
amount of build-up. Accompanying  
Figure 3a is a table showing the distri-
bution of calculated densities used to  
construct the image.  The density distri-
bution table is a much easier and more 
useful means to understand the data than 
trying to decipher the colour scale.  In this 
case the table shows 26% of the densities 
were greater than 140 kg/m3.  Another way 
to interpret this data is that approximately 
26% of the cross sectional area was blocked 
(> 140 kg/m3).

Moving to the monitoring phase

With this information plant engineers 
calculated the “worst case” flow capacity 
of the flare line given the percentage of 
blockage. Under the circumstance, since 
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Figure 2 — ThruVision™ scanline orientation

Figure 3a — ThruVision™ scan 
results from initial inspection at 
location 2.

Figure 3b — Follow-up ThruVision™ 
scan results 3 months later at 
location 2.

(Continued on page 3)



Unit A was shut down, the plant had  
plenty of capacity to continue operat-
ing.  However, there was lingering con-
cerns about whether the fouling build-up 
would continue to increase in the future. 
Therefore, the customer arranged for the  
PhaseFinder™ and ThruVision™ service to 
be conducted on a 3-month interval.

Three months later, the programme was  
repeated.  The PhaseFinder™ survey did not 
find any new areas where blockages had  
formed. However, due to its inherent  
limitations in determining the detail  
depth of any detected blockage,  

ThruVision™ scans were repeated in the 
troublesome spots.  Figure 3b shows the  
results from the new scan.  One can  
readily see that the volume of blockage 
material had substantially increased.  
From the accompanying density distribu-
tion table, the blockage percentage (> 140 
kg/m3) had increased from 26% to 48%.  At  
this percentage of blockage and if the  
current rate of increase continued, the 
flare system would shortly be inadequate 
protection in case of emergency. There-
fore, the plant quickly fabricated new  
piping to replace the header from the 
Unit B tie-in to the knock-out drum, and 
planned for a short outage to replace the 
affected piping as soon as possible.

Epilogue

Tracerco’s PhaseFinder™ service success- 
fully identified locations of blockage from a 
survey of a large distance of piping. These 
findings were enhanced with Tracerco’s 
ThruVision™ service to detail the extent 
and severity of the pipe blockage found by 
the PhaseFinder™ service.  A repeat perfor-
mance was used to discover if blockage had 
developed in new locations and to monitor  
if the existing blockages continued to  
enlarge, which in this case they had to a  
dangerous degree. The PhaseFinder™ survey 
is a great screening tool but then if you need  
more detail on a troublesome spot, consider  
the ThruVision™ scan. If you would like more 
information or a plant presentation on these 
or any of our other services please contact 
a technical advisor in your area or visit our 
website and submit a contact us form.
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Gas processing facilities around the world 
have historically had many performance 
issues in amine systems. Gamma scanning 
is well established and proven in the gas 
processing industry as a qualitative tool 
to help troubleshoot column performance 
and integrity. Tru-Scan™ technology can be 
used to learn a variety of information from  
a process column including base liquid  
level, tray froth height, and possible damage. 
Additionally, operating conditions such as  
vapour bypass, flooding and foaming can be 
detected. Knowledge of the actual process 
conditions inside of a vessel, grants engineers 
the ability to make process adjustments  
accordingly.

Case Study – The problem

A customer contacted Tracerco to verify the 
mechanical integrity and current operating 

conditions of their amine contactor tower at 
one of their gas plants. The plant had gone 
through a recent upset and the engineer 
was looking for any signs of poor contacting 
within the column. They saw a step change 
in their operation where no matter how well 
they regenerate the amine they couldn’t 
kept their gas as sweet as before.

Identifying the problem

The amine contactor was scanned through  
the tray active areas from tangent to  
tangent to generate a density profile which 
can be used to identify the integrity of  
internals and column operating conditions. 
(Figure 4)

The Tru-Scan™ findings found that there 
did not appear to be any obvious issues such 
as liquid being carried overhead, flood-

ing, or missing trays. Results of the  
Tru-Scan™ (Figure 5) showed obvious 
tray absorptions of varying consisten-
cy, however they were inconsistent 
with the tray elevations indicated by 
the customer drawings. Trays 1-18 
did not appear to be in place at the 
proper elevations at the time of the 
scan. After the scan the customer 
confirmed the mechanical drawings 
with the manufacturer. The severe 
misalignment of absorptions with tray  
elevations would suggest that the trays 
had sustained some form of damage 
severe enough to bend, deform or  
remove entirely the tray decks.

After receiving the Tru-Scan™ results, the 
customer was having a hard time believing 
how the absorptions shown on the trays 
all appeared damaged and corresponded 
with the Tracerco project manager to con-
firm the scan results. The customer was in 
the process of ordering replacement trays 

Tru-Scan™ results confirms the unbelievable

Figure 4 — Scanline orientation through tray active 
areas. (Continued on page 4)
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Tru-Scan™ confirms
(Continued from page 3)

for the amine contactor and contemplating 
some design changes to the column, so they 
wanted to make sure that the scan results 
were accurate. 

After several discussions with Tracerco 
about the results, plant personnel made the 
decision to order replacement parts. Once 
they entered the column the scan results 
were confirmed. All of the trays had been 
shifted up some degree, Trays 1-10 had 
been shifted a different amount than Trays 
11-19. Figure 6 is an image of the demister 
pad confirming Tracerco’s results.

Conclusion

Gamma scanning has proven to be an ef-
fective screening tool for providing detailed  
information about the hydraulic perfor-
mance and the mechanical integrity of 
trayed towers. With the scan, data diagno-
sis of specific conditions can be obtained  
including missing or damaged trays, feed 
issues, tray fouling, flooding, weeping and 
foaming. When using Tracerco’s patented 

FrothView™ technology you 
can get a measure of a tray’s 
current capacity.  

Tru-Scans™ are non-intrusive, 
and for many towers, scans  
can be performed from  
existing platforms without 
the need for scaffolding. 
Tru-Scan™ of trayed towers 
can be a very cost-effective 
way to aid in the planning of 
turnarounds, ordering tray 
replacements in advance 
to avoid emergency costs, 
evaluate the effects of tower  
revamps and to document the 
start-up of a tower. 

If you would like to discuss 
any issues that you may have 
with your towers please  
contact a Tracerco techni-
cal advisor or email us at 
tracerco@tracerco.com.

”I just want to say the scan you guys performed for us 

earlier this year was completely accurate!  

The cartridge trays had slid ~6ft up the tower  

just like you guys suspected… and just like the tray 

manufacturer and packager said was  

extremely unlikely…

For your viewing pleasure (Figure 6).  

The demister pad, complete will supports that  

folded over like an accordion when the  

demister smashed up on the top head.”

Figure 5 — Scan results showed obvious tray absorptions of 
varying consistency, however they were inconsistent with 
the tray elevations indicated by the customer drawings. 

Figure 6 — An image of the demister pad provided 
by our customer confirms Tracerco’s results.
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If you are seeing evidence of a leak, Tracerco 
can isolate the specific exchanger involved 
from a ‘bank’ or group of exchangers. 
We’ve been at the forefront of online heat  
exchanger leak detection for over 60 years 
and can detect leaks as low as 10 ppb with 
our unique chemical tracers.

Tracerco’s specialised chemical and radio-
isotope tracers are used for detecting leaks 
in heat exchangers, no matter how small 
the potential leak, allowing you to capture 
real-time data without the need for a unit 
shutdown.

When a leak is detected in a specific  
exchanger or reboiler, our Tracerco  
Diagnostics™ Helium Leak study is  
performed while the exchanger is offline, to 
identify which outlet is leaking. All leaking 
tubes are identified and given a comparative 
leak size by noting the approximate amount 
of helium within each leaking tube in parts 
per million.

A rapid method of inspecting heat  
exchanger bundles to identify each leaking 
tube using helium

The inert nature of helium ensures no ad-
verse reactions with contaminants remain-
ing within the exchanger. Unlike water, the 
small atomic size of helium allows it to per-
meate through very tiny holes or cracks that 
may be missed especially if the leak aperture 
closes and partially re-seals when taken off 
line and allowed to contract and cool.

Off-line testing of heat exchanger or reboil-
er tubes is achieved by sealing each of the 
tubes using rubber plugs that are supplied 
by Tracerco, pressurizing the shell side of the 
exchanger with helium to a specified test 
pressure, and measuring helium content of 

individual tubes us-
ing an ultra-sensitive 
mass spectrometer 
specific to helium.

Case Study – Leaking 
tubes identified

Refinery engineers 
suspected a leak in 
one of their three 
reboilers when 
the offline reboil-
er was not passing 
the tube hydraulic 
pressure test with 
water when tested 
with the top and bottom caps  
installed. During the hydraulic pressure 
test on the shell side, there was no leak-
age in any tube. When pressure tests were 
performed on the tube side there was  
evidence of water leakage from tubes to the 
shell side. However, after carrying out sever-
al hydraulic pressure tests on the shell side, 
there was no evidence of water leakage in 
any tube, so plant engineers were not able 
to identify how many tubes and which tubes 
were leaking. 

Tracerco was contacted to perform a  
Tracerco Diagnostics™ Helium 
Leak study of the tubes and tube 
plates to identify any leaks present. 
Over 3300 tubes were sealed at both 
ends of the tubes using rubber bungs  
(Figure 7). The shell side of the  
reboiler was pressured with helium 
gas and air is vented until helium is  
detected at the vent. A portable  
helium mass spectrometer specific 
to helium is used to examine the top  
and bottom tube plates, and to  
analyze the air within the tubes for 
the presence of helium. The mass  
spectrometer is able to detect  
helium to a minimum limit of 1 to 3 
ppm. All leaking tubes are identified 
and given a comparative leak size by 
noting the approximate amount of 
helium within each leak tube. 

The Analysis

After the testing was completed, there was 
no leakage identified on the tube plates. 
Out of over 3300 tubes tested, 31 leaks were 
detected. The level of helium detected in all 
cases was very small, with the exception of 

one large leak approximately 200 ppm in 
tube number 10 detected at the entrance of 
the vapour inlet above the nozzle. All leaking 
tubes were marked with yellow paint and 
tapped with a rubber stopper (Figure 8).

In this case study there were three reboilers 
of a distillation column, however the second 
reboiler was out of service so the column was  
running with only the third reboiler. Quickly 
identifying the leaking tubes enabled the 
plant to make the necessary repairs and 
reduce downtime looking for the leak-
ing tube(s). Tracerco’s helium leak testing  

allowed our customer to return the reboiler 
to service alleviating any excessive load to 
the third reboiler and avoiding a shutdown 
of the column.

If you would like to learn more about  
Tracerco’s exchanger leak testing appli-
cations for both online and offline leak  
detection please contact a technical  
advisor in your region or email us at  
tracerco@tracerco.com for additional  
information.

You Can’t Fix What You Can’t Find

Figure 7 — Exchanger tubes are seated using 
rubber bungs at both ends of the tubes 
before testing begins.

Figure 8 — The leaking tubes were identified, marked 
with yellow paint and tapped with a rubber stopper. 
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Our new website is now live! www.tracerco.com
For over 60 years, Tracerco has been  
providing businesses with a whole new 
perspective on their operations, allowing 
them to troubleshoot problems and  
optimise their processes. 

We are a knowledgeable and innovative 
business that has experts across the full 
spectrum of our offering. At Tracerco, we 
help you see things you wouldn’t normally  
see. We do it by measuring the unmeasurable  
 

and accessing the inaccessible. All of which  
helps companies like yours solve the  
impossible. 

We have recently updated our website,  
bringing a fresh new look and the latest 
information about our full range of  
products and services. Our newly designed 
website is the best way to find out about 
all the ways we can help you get a new  
perspective and make those critical  
decisions about your business.

Visit our website and download our latest 
newsletters, case studies, white papers, 
and factsheets. Visit our contact us page 
to tell us about any process issues we can 
assist you with. 

Look out for continuous updates in the  
future!




