
INSPECTION OF 
MULTI-DIAMETER PIPELINES 
OPERATING AT LOW PRESSURE

Stefan Vages > ROSEN Group



ABSTRACT

Particularly in the 1940s and 1950s, gas pipeline sys-
tems were not necessarily designed and built with inline 
inspection in mind. As a result, mechanical configurations 
are encountered that cannot be inspected with currently 
available inspection equipment. Furthermore, operators 
are trying to reduce capital and operational expenses by 
merging different pipeline segments together, resulting 
in multi-diameter systems. In addition to the challenges 
presented by the mechanical configuration of these pipe-
lines, the prevailing operating conditions often increase 
the difficulty of inspecting these pipeline systems.

ROSEN has been working on a variety of projects related 
to this problem in the past 24 months, and has developed 
solutions around the following parameters1 :

• Diameter range: 10/12″, 12/16″, 16/20″,  
 20/26″, 24/30″

• Pipeline length: up to 65 km (40 miles)
• Min. bend radius: 1.5D 90° back-to-back in  

 the smallest diameter
• Wall thickness range: 5.08 mm to 12.70 mm  

 (0.200″ to 0.500″)
• Miter bends: 10 degree – single cut
• Pressure during ILI: 17.24 bar (250 psi)

While the design of an inline inspection system that 
complies with the mechanical requirements listed above 
is feasible, if challenging, the low operating pressures in 
the pipeline systems to be inspected presents an addi-
tional hurdle to be overcome. Especially for the utilization 
of MFL technology in gas pipelines, higher operating 
pressures are required to achieve constant velocity pro-
files. When inline inspection of a gas pipeline needs to be 
executed at low operating pressures, the risk for speed 
excursions that negatively impact the acquired data is 
increased. This is a result of the compressibility of the 
medium in the pipeline. Higher differential pressures are 
required to move the inline inspection systems through 
restrictions like bends, diameter transitions and, for 
smaller diameters, even wall thickness changes. Once the 
restriction is passed, the differential pressure to move the 
tools decreases again, allowing the gas to expand. This 
happens at a rapid velocity, creating a speed excursion.

To minimize the extent of speed excursions and therefore 
improve the data acquisition effort, special characteristics 
that were previously implemented for single diameter in-
spection tools are applied to optimize the run behavior of 
these tools. Furthermore, additional measures need to be 
taken to optimize the sealing elements in order to achieve 
the best possible compromise between sealing and the 
differential pressure required to propel the tool.

In the following paper, an overview will be provided on 
the general approach for these projects as well as the 
process related to deploying these new tools in the 
pipeline industry.

PIPELINE INFORMATION

As a first step in these projects, the available pipeline 
information is reviewed. Some of these projects, e.g. the 
12/16″ project, consist of up to ten (10) different pipeline 
segments that require inspection. Therefore, all avail-
able information on the individual pipeline segments is 
reviewed and summarized. Once this step is completed, 
information gaps are identified and a gap closure process 
is initiated. This ensures that all required information is 
available to the project team. Depending on how detailed 
the available information is, it may be required that some 
assumptions, e.g. 10-degree miter bends, are taken into 
consideration to prepare for unforeseen events.

Once the information is reviewed and consolidated, an 
assessment of the critical information is carried out. First 
the mechanical information is reviewed. A primary concern 
in these projects is the requirement to pass 1.5D bends in 
the smallest diameter for the multi-diameter inspection 
systems. The passage of regular 1.5D 90° bends in single 
diameter pipelines already presents a challenge, as addi-
tional differential pressure is required to move the ILI tools 
through these restrictions. Other requirements typically 
include the passage of full-bore tees, special valves, bell-
bell-chill-rings, wye pieces, and other pipeline fittings.

In this process, a discussion also takes place as to wheth-
er certain pipeline features are required to be removed 
to simplify the design process, or to make certain design 
objectives feasible. This discussion is very important to 
level the expectations around the feasibility of the overall 
project objectives.

When all the requirements are established, a requirement 
specification is created that is used by the design team as 
the framework for designing the new equipment.

DESIGN AND TESTING

Once the review and consolidation of the pipeline informa-
tion is completed, a requirement specification is estab-
lished. This is the input used by the mechanical engineers 
in designing the inspection systems. Typically, the mea-
surement units for metal loss, an MFL system, and a cali-
per system for geometry are designed first. The minimum 
ID, maximum ID, and the narrowest bends to be negotiated 
are the main factors limiting the design choices. 
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A first concept of the MFL unit is established that is in 
line with the design requirements. This concept is then 
utilized to perform finite element modeling, to evaluate 
the anticipated magnetic properties. 

Figure 1: Example of an FEA model of a magnetizer

In the above illustration, a finite element analysis (FEA) 
model of a magnetizer is shown. The different colors 
indicate the flux density in the yoke of the magnetizer 
as well as in the pipe wall. Blue colors indicate low flux 
density values. Measurements are taken in the highest 
flux density area, which is indicated by the red color. For 
a good MFL measurement, the area with a high flux den-
sity in the pipe wall needs to be fairly wide. This ensures 
that the system is less sensitive to higher velocities 
during an inspection survey.

Another important aspect of designing measurement units 
for multi-diameter pipelines is circumferential sensor cov-
erage. While single-diameter inspection systems only need 
to cover a relatively short throw, multi-diameter systems 
are required to cover a larger range. Multiple sensor planes 
may be necessary to achieve full coverage in the largest 
diameter and the desired resolution on the circumference. 
The following illustration shows the two geometry mea-
surement units of the 12/16″ RoGeo XT inspection system.

Figure 2: Geometry measurement units of the 12/16” RoGeo XT inspection system

The sensors in each plane are offset to each other to 
cover the gaps in between the individual caliper arms. 
When looking at the sectional view of a 12/16″ geometry 
measurement unit, it is clearly visible that full coverage  

in the largest diameter is achieved.

Figure 3: Sectional view of the 12/16” geometry 
measurement unit

A similar approach 
is utilized for the 
MFL measurement 
system. Especially on smaller diameter dual- and/or 
multi-diameter systems, it is necessary to have two MFL 
modules to achieve full coverage of the circumference 
while maintaining the required flexibility. 

On larger diameter tools utilizing MFL technology, it is 
feasible to have a single magnetizer module, since there 
is more room for the individual magnet bars to collapse. It 
is also possible to design a magnetizer that provides suf-
ficient field strength, since there is more room for yokes 
with more cross-sectional area — one of the major contrib-
utors to higher magnetic field strength. This means that 
even with increased separation between the yokes when 
the magnetizer is fully extended, sufficient field strength 
is established in the entire pipe wall, ensuring that the 
required measurement properties are met. Figure 4 shows 
such a magnetizer for a 24/30″ RoCorr MFL-A tool.
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Figure 4: Single magnetizer of a 24/30” RoCorr MFL-A inspection system

An advantage of the single-module magnetizer is that 
fewer components come into contact with the pipe wall. 
This decreases the overall friction created by the entire 
system, leading to more stable run behavior. What must 
be considered when utilizing a single magnetizer for an 
MFL inspection of multi-diameter pipelines is the distri-
bution of sensor carriers over the circumfer-
ence. Two  sensor planes are necessary to 
provide full coverage in both the smallest 
and the largest diameter segments. In the 
example shown before, the sensor carriers 
are mounted on a separate suspension 
system that pushes the sensors against the 
pipe wall and ensures equal distance be-
tween adjacent sensor carriers. The system 
is designed to have overlap between the 
two sensor planes, so that adjacent sensors 
from one sensor plane can cover any gaps 
created by sensor loss in the other plane. 
The overlap is most predominant in the 
smallest diameter of the inspection system.

Overall it can be noted that the design 
of measurement units for multi-diameter 
applications is significantly more complex 
in comparison to regular inspection tools 
utilized in single-diameter pipelines. It is 
important to also consider the downside of 
this complexity. As there are usually more 
moving parts and, as a result, more cavities 
where debris can accumulate, it is very im-
portant to have a thorough cleaning program 

in place to ensure the inspection 
systems are functioning optimally 
when traversing the pipeline. Fur-
thermore, it must be noted that the 
magnetizer is particularly subject to 
wear, specifically the wheels used to 
support the yokes. Depending on de-
bris and inspection velocity, wear on 
the wheels can impact the inspection 
results. Distances that can be covered 
by these friction-optimized inspection 
systems typically range from 35 km 
(22 miles) to 60 km (37 miles). Shorter 
pipeline segments are not of concern 
from a wear point of view.

The sealing elements are next to 
be designed after the measurement 
units. Depending on the size range, it 
may be possible to include electron-
ics and batteries in these elements to 
save space and keep the tool length 
to a minimum. For the newly designed 
12/16″ inline inspection systems, a 

new approach for the sealing elements was developed, 
which enhances the sealing capabilities while optimizing 
the friction of these elements. Whereas standard multi-di-
ameter sealing elements usually have a central suspen-
sion system, the newly designed elements feature a sepa-
rate suspension system for each arm of each sealing. 

Figure 5: A sealing element of the 12/16” inspection system
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This individual suspension approach enables each sealing 
plane to adjust to the geometry, independent of its po-
sition in the pipe. While sealing requirements in straight 
pipe are fairly simple, the geometry in bends for example is 
more complex and requires an approach that allows for the 
sealing of oval and other geometries that are not perfectly 
round. As the objective of these projects was to inspect 
pipelines at relatively low gas pressure, sealing is very im-
portant. The best sealing is estab-
lished in straight pipe, where the 
differential pressure creates suffi-
cient force to move the inspection 
system efficiently. This changes 
in complex mechanical config-
urations such as narrow bends. 
More force is required to move the 
inspection system through these 
complex pipeline features, par-
tially because the sealing is not 
optimal, creating the need for in-
creased differential pressure to pass these fittings. The 
new design approach takes these boundary conditions into 
consideration and addresses them effectively.

Another improvement opportunity over sealing systems 
with a central suspension system is that the space in the 
center of the modules can now be used for other things. 
In this particular case, the electronics and batteries are 
housed on the inside of the sealing elements. This saves 
additional space, shortens the overall inspection system, 
and reduces the number of elements that come into con-
tact with the pipe wall, which in turn positively affects the 
friction of the entire system.

Once the design process is completed, parts are man-
ufactured and the inspection system assembled. Upon 
completion of the assembly, another important step in the 
process of preparing the equipment for the actual inspec-
tions is carried out: the testing of the inspection systems. 
Pull testing is used for the calibration of the measurement 
systems. The pull test setup consists of multiple pipe 
spools of different wall thicknesses covering the typical 

ranges present in the 
diameters to be inspect-
ed. In case non-stan-
dard wall thicknesses 
are to be inspected, pipe 
spools with the required 
wall thicknesses are 
added to the test setup. 
All pipe spools have a 
standard population of 
artificial defects that 
were manually intro-

duced into the pipe wall for the evaluation of the inspec-
tion system’s performance.

In Figure 6, the 24/30″ RoCorr MFL-A inspection system 
can be seen prior to pull testing. In addition to the stan-
dard pull tests done to establish the standard calibration 
of the inspection system, pull tests were performed at 
higher velocities to provide additional insight on the be-
havior of the measurement system under these circum-
stances. In this case, pull tests were performed at veloc-
ities up to 7 m/s (15.7 mph). A total of 17 pull tests were 
completed in order to collect a sufficient subset of data: 
three pull tests at 0.5 m/s (1.1 mph), and two each at 1.0 

“
Another improvement over sealing 

systems with central suspension system is that 
the space in the center of the modules can now 
be used for other things. Here, the electronics 
and batteries are housed on the inside of the 
sealing elements. Saving additional space and 
shortening the overall inspection time.

Stefan Vages 

Figure 6: 24/30” RoCorr MFL-A prior to being pull tested in 30” pipe
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m/s (2.2 mph), 2.0 m/s (4.5 mph), 3.0 m/s (6.7 mph), 4.0 
m/s (8.9 mph), 5.0 m/s (11.2 mph), 6.0 m/s (13.4 mph), and 
7.0 m/s (15.7 mph). The data was then reviewed and an 
evaluation performed with regard to the possibility of de-
tection (POD) and possibility 
of identification (POI), as 
well as sizing accuracy. This 
process allows the additional 
evaluation of data recorded 
outside the specified veloc-
ity range of the inspection 
system. In this case, the 
performance specification is 
valid for a velocity range of 
0.5–5.0 m/s (1.1–11.2 mph). 
The illustration below shows how data is affected when 
the same feature is recorded at different velocities.

Figure 7: Screenshot of the same metal loss feature recorded at different velocities during pull testing

As can be seen in the illustration, the recorded data at 0.5 
m/s (1.1 mph) and at 3.0 m/s (6.7 mph) is nearly identical 
and the shape of the defect can be reproduced accurately. 
The same defect recorded at a velocity of 7.0 m/s (15.7 
mph) changes its signal pattern slightly. While the general 
shape can still be identified, 
the amplitude is significantly 
lower. This is a general ob-
servation in the assessment 
of the pull test data. The data 
evaluation process therefore 
takes the velocity of the in-
spection system into consid-
eration when sizing defects. 
Statistical analysis shows that 
for 24″ and 30″ pipe spools 
with a wall thickness of 7.5 mm (0.295″), the POD remains 
unchanged up to maximum tested velocity. This means 
that the minimum defect size to have a POD of 90% does 
not change. Similarly, the POI of metal loss features is not 
affected. Only depth sizing accuracy is compromised at 
velocities outside the specified range. At a velocity of 6.0 
m/s (13.4 mph), depth sizing accuracy is reduced by 30%, 

resulting in a depth sizing tolerance of ±13%. At the highest 
tested velocity, 7.0 m/s (15.7 mph), the reduction in depth 
sizing accuracy is 40%, resulting in a depth sizing toler-
ance of ±14%. These results are summarized in table 1.

Table 1: Summarized results of the statistical analysis for 24” and 30” pipe spools with a wall thickness of 7.5 mm

The same evaluation was made for a higher wall thickness, 
12.7 mm (0.500″). In that scenario, the increased velocity 

affects a variety of param-
eters. For the 24″ segment, 
the minimum defect depth is 
increased to 30% metal loss 
at a velocity of 6.0 m/s (13.4 
mph) for a POD of 90%. At 7.0 
m/s (15.7 mph), the minimum 
metal loss for a POD of 90% 
is 40%. Similarly, depth sizing 
accuracy is reduced by 70% 
respectively 90%, resulting 
in depth sizing tolerances of 
±17% and ±19% respectively.

While these are relatively 
significant reductions in the 
detectability of features and 

their sizing, the evaluation supports the assessment of 
situations where such velocities cannot be avoided. And 
although small metal loss features might not be detected, 
significant metal loss features are. The details are summa-
rized in table 2 below.

Table 2: Summarized results of the statistical analysis for 24” and 30” pipe spools with a wall thickness of 12.7 mm

As a general rule of thumb, it can be noted that par-
ticularly with multi-diameter MFL inspection systems, 
the magnetization capabilities are best in the smallest 
diameter that can be inspected, as the magnetic field 
strength is higher and the field itself is more homoge-
nous, especially with smaller wall thicknesses. This is 
favorable when considering low pressure multi-diameter 
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pipeline inspections, since speed excursions are more 
likely to occur or to be more severe in the smallest diam-
eter that will be inspected.

Another important part of the testing is pump testing, 
which serves to validate the mechanical capabilities of 
the inspection systems. In addition, baseline parameters 
for tool operation are established, such as the differential 
pressure required to pass certain fittings. Last but not 
least, these tests serve to validate the overall function-
ality of the inline inspection systems. For this purpose, 
a pump test rig is set up that includes the most difficult 
features the inspection systems will encounter in the 
actual pipeline inspections. For reasons of safety and 
convenience, pump tests are usually executed with water. 
In the case of the newly designed 12/16″ inspection sys-
tems, pump testing was also completed with a gaseous 
medium: compressed air. The differences between the 
two testing methods will be discussed following the de-
scription of the different test results.

Pipe spools of various wall thickness were positioned in 
the 16″ segments of the test setup. Items 3, 6, 7, 17 and 
19 are straight pieces of 16″ pipe utilized for the test-
ing. The wall thicknesses of these spools are either 6.3 
mm (0.248″) or 12.5 mm (0.492″). For the 12″ segments 
— items 11, 13, 15, 24 and 26 — wall thicknesses of 5.0 
mm (0.197″), 6.3 mm (0.248″) and 12.5 mm (0.492″) were 
chosen. These wall thicknesses were the closest to the 
specified wall thickness range for inspection (5.6 mm to 
12.7 mm / 0.219″ to 0.500″). During the pump test, it was 
particularly critical to validate the sealing capability of the 

ILI tools traversing the largest internal diameter, which 
can be found in the 16″ section with the thinnest wall, 
and traversing the smallest diameter, which can be found 
in the 12″ section with the heaviest wall. Therefore, the 
following values need to be assumed for maximum and 
minimum internal diameter:

Maximum Internal Diameter  
(max.ID) = 16.00″ - 2 × 0.219″ = 15.562″ = 395.3 mm

Minimum Internal Diameter  
(min.ID) = 12.75″ - 2 × 0.500 ″ = 11.750″ = 298.5 mm

The maximum internal diameter present in the test sec-
tion is 393.8 mm (15.504″) which is 0.37% smaller than 
the largest expected internal diameter. The minimum 
internal diameter present in the test section is 298.9 mm 
(11.766″) which is 0.13% larger than the smallest expected 
internal diameter. 

The deviation to the expected values is small enough not 
to impact the results of the test.

In addition to validating the sealing capabilities in vari-
ous diameters, the test also confirms the magnetization 
levels in different wall thicknesses. This is, however, not 
a primary objective for pump testing, as pull testing is 
conducted for this.

In addition to the straight pipe spools, two manufactured 
bends have been included in this test rig: a 12″ 1.5D 90° 
bend and a 16″ 1.5D 90° bend. Both bends have a wall 

Figure 8: Overview of the test setup for the 12/16” ILI tools
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thickness of 12.5 mm (0.492″). For the 12″ bend, this 
represents the narrowest feature in the test setup. The 
wall thickness of the 16″ 1.5D 90° bend is not that rele-
vant since it doesn’t present a similar restriction to the 
ILI tools to be tested as its pendant in 12″. To test the 
passage of miter bends, 10° single-cut miter bends were 
installed in both the 12″ and 16″ segments of the test set-
up. The miter bends were prepared out of pipe with a wall 
thickness of 12.5 mm (0.492″) for each diameter and were 
welded manually to ensure that they were comparable to 
those assembled in the field.

The above-described test setup is then connected to the 
pump spread. When performing the pump tests in water, 
the test setup is not pressurized during the pump test. 
It is only filled prior to launching the tools. This results 
in very minimal head pressure 
going in, since the only restrictive 
element is the return hose, which 
is of 6″ diameter and allows the 
water to flow back into the water 
reservoir. In order to simulate 
the low-pressure environment, it 
was decided to pump the tools 
at relatively low flow rates when 
pumping with water. With low 
flow rates, momentum is not a 
significant factor, therefore seal-
ing capabilities can be properly 
assessed, especially within com-
plex mechanical features. 

The velocities that the inspection 
systems were pumped at were 
0.2 m/s (0.44 mph), 0.3 m/s (0.67 
mph), and 0.5 m/s (1.12 mph).

The inspection systems passed 
all mechanical features without any issues, thus confirm-
ing mechanical compliance. The following observations 
were made during evaluation of the pressure data from 
each of the individual pump tests:

• The required differential pressures (dP) were compa-
rable in all pump tests

• There was significant variance in the peak differential 
pressure

 
Table 3: Differential values gathered for the 12/16″ RoCorr MFL-A inspection system

The lowest peak values were recorded at the slowest flow 
rate, while the highest peak value was recorded at the 
medium flow velocity. As all other values were close to 
each other, it was concluded that further testing would 
be required to more accurately determine the maximum 
value for differential pressure during the pump test. 
Additional pump testing in compressed air was already 
planned, therefore the results of that test were used for 
further comparison.

To complete pump testing in air, the test setup was 
modified so that it could be pressurized prior to launching 
the inspection systems. A manifold was established to 
connect multiple air compressors, as well as a silencer to 
control the pressure at the receiving end. The setup can 
be seen in the photograph below.

Figure 9: Overview of the pump test setup for testing in compressed air

For the execution of the pump test in compressed air, the 
inspection systems were loaded into the launcher, after 
which the system was pressurized without moving the 
tool. The pressure chosen for the test was 17 bar (246.5 
psi) to establish operating conditions similar to those in 
the pipelines to be inspected.

First the 12/16″ RoGeo XT inspection system was pumped 
through the test setup. The recordings of that pump test 

can be seen in Figure 10. 
The absolute pressure 
measured at the launch-
er (blue line on the graph) 
and the receiver (green line 
on the graph) is displayed 
on the primary y-axis. The 
secondary y-axis displays 
the differential pressure (dP 
— red line on the graph). The 
x-axis displays the time of 
day (hh:mm:ss).
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Figure 10: Pressure recordings of the 12/16″ RoGeo XT pump test

It can be observed that a differential pressure of approx-
imately 0.106 bar (1.5 psi) was required to get the tool 
moving in the 16″ portion of the test section. An increase 
in pressure can be observed once the tool enters the re-
ducer to 12″. A peak differential pressure of 1.950 bar (28.3 
psi) is recorded while the tool is passing the 1.5D bend. 
The differential pressure required in 12″ straight pipe is 
approx. 0.230 bar (3.4 psi), while the differential pressure 
required in 16″ straight pipe is approx. 0.060 bar (0.8 psi). 
No differential pressure increase in the 16″ portion can be 
observed that would indicate passage of the 1.5D bend. 
Therefore, it is assumed that 
the passage of a 16″ 1.5D 
bend does not require addi-
tional differential pressure in 
comparison to straight pipe.

Next, the 12/16″ RoCorr 
MFL-A inspection system was 
tested. Results of that pump 
test are displayed in Figure 11. 
The axis description is identi-
cal to the previous graph.

A differential pressure of ap-
proximately 0.323 bar (4.7 psi) 
was recorded in the 16″ por-
tion of the test section. As the 
system enters the reduction 
to 12″, the differential pressure 
increases. The maximum dif-
ferential pressure recorded in 
this transition, including the 

1.5D bend, is 3.530 bar (51.2 
psi). The differential pressure 
required in 12″ straight pipe is 
approximately 0.380 bar (5.5 
psi) on average, with a peak 
of 0.873 bar (12.7 psi), while 
the average differential pres-
sure required in 16″ straight 
pipe is approximately 0.069 
bar (1.0 psi) with a peak of 
0.158 bar (2.3 psi). No differ-
ential pressure increase in the 
16″ portion can be observed 
that would indicate passage 
of the 1.5D bend. Therefore, it 
is assumed that the passage 
of a 16″ 1.5D bend does not 
require additional differential 
pressure in comparison to 
straight pipe.

As the pump tests in water 
delivered higher values in 
comparison to the pump 

tests completed in compressed air, it was concluded that 
pump tests in water at low-flow velocities are suitable for 
a conservative testing approach. The results of the pump 
tests in water confirmed the capabilities of the equipment 
and established a baseline for anticipated operational 
parameters. The additional pump testing in gas provided 
improved values, increasing the confidence for successful 
deployment in a first pipeline. 

After successful completion of the testing activities, the 
tools were prepared for their first inspection.

Figure 11: Pressure recordings of the 12/16″ RoCorr MFL-A pump test
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FIELD OPERATIONS

The newly designed 12/16″ 
ILI systems were deployed 
for the first time in August 
2017. The pipeline to be in-
spected consists of both 12″ 
and 16″ pipe. After approxi-
mately 2.7 km (1.7 miles), the 
pipeline transitions from 16″ 
to 12″. Shortly after the 10 
km (6.2 mile) mark, it transi-
tions back to 16″. Geometry 
information was available 
from a previous inspection. 
The measurement of the internal diameter can be seen 
in the graph below. The internal diameter in millimeters 
is displayed on the x-axis. The y-axis shows the overall 
distance in meters.

Figure 12: Graph showing the ID over distance for the first pipeline subject to inspection

While the geometry inspec-
tion with standard equipment 
was successful in 2016, the 
following metal loss inspec-
tion with a multi-diameter 
inspection system was not 
successful. During transition 
from 16″ to 12″, high differ-
ential pressure was required 
to move the tool through the 
restriction. That high differ-
ential pressure resulted in a 
significant speed excursion 
once the pressure was re-
lieved, reaching a maximum 
velocity of >34.0 m/s (76 
mph). It took more than 4.0 km (2.5 miles) for the velocity 
to return to below 5.0 m/s (11.2 mph). The data collected 
during that excursion was too compromised for proper 
evaluation. The re-inspection of that pipeline segment in 
August 2017 was performed at similar operating pressure 
and slightly reduced flow in the same period of the year.

In the graph below, the velocity profile of the first in-
spection in 2016 with a conventional multi-diameter MFL 
inspection system can be seen. The velocity is displayed 
on the y-axis in m/s, and the distance on the x-axis in m.

Figure 13: Velocity chart of inspection with conventional multi-diameter MFL inspection system

The previously described speed excursion can be clearly 
identified. To ensure comparability, the following graph 
of the re-inspection with the newly designed 12/16″ Ro-
Corr MFL-A has the same scale on the y-axis.

Figure 14: Velocity chart of inspection with newly designed 12/16″ RoCorr MFL-A

When comparing the two graphs, it is clear that the speed 
excursion at the transition from 16″ to 12″ has a signifi-
cantly lower maximum velocity of <5.0 m/s (11.2 mph). The 
differential pressure recorded at that location was 1.86 bar 
(26.9 psi), which is considerably lower than the compa-
rable transition in the test setup. In addition, differential 
pressures of 0.55 bar (8.0 psi) were recorded in straight 
16″ pipe, and 1.03 bar (15.0 psi) in 12″ pipe. These values 
are in line with the test results obtained during pump 
testing in compressed air.
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A full set of data was recorded with both inline inspec-
tion systems, the 12/16″ RoGeo XT and the 12/16″ RoCorr
MFL-A. No sensor loss oc-
curred during the inspections 
and the velocity was within the 
desired range throughout the 
entire duration of each survey. 
This means that the data can 
be evaluated with no restric-
tions and the standard perfor-
mance specification applies.

CONCLUSION

With the deployment of these new inline inspection 
systems for multi-diameter applications in pipelines 
operating at low pressure, a huge step forward has been 
made, enabling inspection of pipelines that are currently 
operating in a pressure regime below the requirements of 
conventional MFL-based inline inspection systems. 

The information gleaned from these development proj-
ects can be transferred to future projects covering smaller 
diameter ranges like 8/10″ and 6/8″. While some details 
may not be applicable to all such projects, the general 
process and approach will be similar.

Additionally, the performance of the multi-diameter 
inspection systems for application in pipelines oper-

ating at low pressure in 
their largest diameter is 
excellent — better, in fact, 
than existing solutions for 
single-diameter pipelines. 
Therefore, these systems 
can also be utilized in 
situations where existing 
single-diameter solutions 
are no longer suitable.
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“With these new inline inspection systems
a huge step forward has been made, enabling 
inspection of pipelines that are currently 
operating in a pressure regime below the re-
quirements of conventional MFL-based inline 
inspection systems. Stefan Vages 

Figure 15: Newly designed 12/16″ RoGeo XT

Figure 16: Newly designed 12/16″ RoGeo XT

RESEARCH / DEVELOPMENT / TECHNOLOGY
PIPELINE TECHNOLOGY JOURNAL 17

mailto:svages%40rosen-group.com%20?subject=

