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Introduction
In 2007, ROSEN received a request from a major pipeline 
operator to inspect and evaluate the integrity of an offshore 
gas pipeline. This integrity assessment project posed signifi cant 
challenges on three accounts. Firstly, the special properties 
of the gas line, notably its dual-diameter design (14”/18”) with 
different wall thickness in the two sections, 5 D bends, and 
a number of subsea appurtenances such as check valves, tee 
junctions and reducers etc. all made for diffi cult navigation. 
Secondly, due to the location of the pipeline and the nature of 
the transport product, the consequences of a possible failure 
of inspection operations would have been severe, meaning that 
special precautionary measures had to be taken. Finally, as is 
often the case now, the operator was under pressure to maintain 
product fl ow during the entire safety assessment project. All 
these requirements called for careful planning, preparation, 
customized tool development and rigorous pre-inspection 
testing to ensure a safe and successful inspection run.

Project Phase 1: Defi ning the inspection requirements
Today only about 60% of the world’s oil, gas and other product 
pipelines can be inspected with off-the-shelf In-Line Inspection 
(ILI) tools. Until recently, the remaining 40% of lines used 
to defy in-line inspection altogether and were therefore 
classifi ed as “unpiggable”. However, it is now possible to develop 
bespoke inspection solutions even for offshore pipelines 
with a number of challenging features such as multi-diameter 
design, low fl ow conditions and narrow OD ratios. The project 
presented in this article is a good example of customized 
developments, testing, and subsequent use of gauging and ILI 
tools taking into account specifi c asset features and client 
requirements. As a result, a line was made fully inspectable 
that would have been considered “unpiggable” a few years ago.

The goals of the fi rst phase of this particular ILI project 
were as follows: to determine as precisely as possible the 
installation features of the pipeline, to obtain as much 
information as possible on the conditions within the gas 
line in terms of fl ow rates, temperature and pressure 
etc, to predefi ne the specifi cs of on-site activities and 
data evaluation and, fi nally, to outline a contingency plan 
allowing for unforeseen events during the inspection. 

Using the available launcher and receiver documentation 
as well as on-site visit information, for example, ROSEN 
USA defi ned the launching (vertical) and receiving 
procedures. The details of these procedures subsequently 
served as a basis for the design and manufacture of the 
required equipment (transport frame, launching tube). 

Project Phase 2: Developing customized in-line 
inspection tools for optimal results
Upon completion of the preparation phase, it was 
clear that ROSEN would have to design, develop and 
manufacture three multi-diameter tools for gauging, MFL 
and Extended Geometry inspection respectively and that 
these instruments would have to accommodate specifi c 
pipeline and operational requirements. The three main 
challenges posed to the design of these tools arose from:
1.  Wide multi-diameter working range from about 

300 mm to 415 mm (11.8” to 16.4”)
2. A High internal pressure of 295 bar (4,277PSI)
3. A wye-piece passage. 

Project Phase 3: Testing the newly developed ILI tools
With the completion of the tools, the project entered its third 
phase. The objective of this phase was to subject all developed 
components, fi nished tools and procedures to rigorous testing. 

Success against all odds: Excellent in-line 
inspection results despite formidable challenges

Figure 2: The 14”/18” test loop set up at the RTRC in Lingen, Germany, replicated all 

the important features and simulated the conditions of the pipeline to be inspected.
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Figure 1: Overview of the 14”/18” gas pipeline. Many of its features posed great 

challenges to a smooth inspection run.
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Even before any testing took place in the 
special 14”/18” loop test setup, pressure tests 
were performed on standard components and 
vessels to ensure that they could withstand 
pressures of over 300 bar (4,350 PSI). Although 
all these tests constituted an integral part of 
the preparations for the integrity assessment of 
the gas pipeline, the most important component 
were the pump tests in the test loop (Figure 2). 

During the pump test, the differential 
pressure along the ILI tools was measured 
with an on-board ROSEN data logger (PDL). 
The ROSEN extended Geometry tool, RoGeo 
Xt accurately detected and measured the 
geometrical features installed in the test loop. 
Once the raw data was converted into color-
coded images, the valves, connectors, tees 
and notably the wye-piece of the pipeline were 
all clearly represented as shown in Figure 3. 

As a last test, a full-scale replica of the 
vertical launcher was built and the launching 
procedure was successfully performed in 
accordance with the on-site launching and 
receiving document. 

Project Phase 4: Gauging and in-line 
inspection of the actual pipeline
Although the fi nished tools were delivered in 
February 2008, inspection operations could not 
start straight away. A number of preparatory 
and supporting measures had to be taken 
before the project could enter its fi nal phase. 
For example, a special vessel with a remotely 
operated vehicle (ROV) had to be hired for 
subsea operations, subsea markers accurately 
positioned, and the required equipment supplied 
to the platform. The gauging tool was eventually 
launched in June 2008. 

The high-resolution geometry tool was 
launched without any problems and arrived at 
the receiver within the scheduled time. The data 
collected during the geometry run was not only 

complete but also of very high quality. The on-
site team performed initial data analysis before 
transferring the pre-processed data to the 
ROSEN Data Evaluation Department that same 
evening. (See Figure 4)

The launch of the MFL tool was slightly more 
complex but once again, the tool was received 
within the allocated time and with complete 
and high-quality inspection data, providing 
vital information on metal loss and other issues 
within the pipeline.

Conclusion
Faced with signifi cant challenges, notably 
problematic pipeline features, severe 
consequences in case of failure, and the need 
to maintain product fl ow, ROSEN developed 
a bespoke In-Line Inspection solution for the 
operator of a major deep-sea pipeline. On the 
basis of a precise defi nition of the inspection 
requirements, one gauging and two ILI tools 
were custom-built. The major challenge of 
the wye piece transition from a 14” to an 18” 
diameter was overcome by means of small tool 
bodies and long sealing lengths for all tools. A 
thorough testing program subsequently not 
only revealed that modifi cations needed to be 
made to all three tools but also unambiguously 
demonstrated that the modifi ed versions were 
capable of negotiating even the most diffi cult 
installations and bends, providing accurate and 
reliable information on all pipeline features and 
anomalies including metal loss. It was entirely due 
to these meticulous preparations that the project 
team defi ed all odds: the inspection run was 
completely problem-free and thus perfectly safe 
for the staff involved and the environment. ■ 

Figure 3: Converted into color-coded images, the raw 

data collected by the RoGeo Xt tool provided realistic 

representations of the features of the loop.

Figure 4: An evaluation of the check valve based on high-

resolution geometry showed that the valve’s internal geometry 

corresponded to the pipeline’s original construction plan and 

was thus a safe installation.
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