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1 ABSTRACT 

Offshore pipelines are often very challenging pipelines to manage, though certainly not 
less critical than their onshore counterparts. Small leakages can cause environmental 
consequences significantly larger than similar situations onshore, while at the same time 
interventions offshore are a lot more difficult to undertake. 
 
Worldwide, offshore pipeline inspections tend to be among the most challenging. Not 
only for their specific layout or features like wye- and tee-pieces, diameter changes, 
flexibles or hoses, but also for the more demanding working environment, safety 
precautions and the compact working space.  
 
As a 30 years experienced inspection company Intero Integrity Services (formerly A.Hak 
Industrial Services) gained a lot of experience using their creative solutions to tackle 
these ‘unpiggable’ pipelines. These solutions are developed based on the in-house 
developed versatile inspection system Piglet, that allows a wide variety of deployment 
strategies, without reducing the quality or reliability of the inspection data. 
The system applies ultrasound technology to accurately scan the pipe wall, allowing 
inspection of heavy wall risers, cladded risers and even alloys like stainless steel or 
duplex as well as exotic materials like HDPE and PVC. 
 
The anonymous case studies will show accomplished developments possible to inspect 
these ‘unpiggable’ piplines using creative solutions, like 
 

 Bidirectional inspection pigging using system backpressure 
 Subsea launching in case of open wye piece connections 
 Bidirectional inspection using on-line positioning systems 
 Gravity fed, winch controlled riser inspection 
 Tool customization for specific challenges like thick-walled bends, ovalities or 

protrusions 
 
Magic with challenging pipelines is still not possible but a lot of solutions are proven 
concepts with respect to cost efficiency. 
 . 
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2 INTERO INTEGRITY SERVICES 

Intero Integrity Services is the world’s only inspection and industrial services specialist to combine 
innovative technologies, critical insights, state-of-the-art equipment and advanced data management with 
a streamlined project approach. 

Formerly A.Hak Industrial Services, we are an agile company with a sizable backing dedicated to redefine 
asset performance. With over 30 years of experience in the fields of challenging pipelines, pipeline & tank 
inspection as well as industrial & nitrogen services,  we know what makes challenging projects run 
smoother – we know how to get the job done. 

As an all-round services specialist we bring high-tech to the industry, relating to  

 Pipeline services 

 Storage tank services 

 Furnace services 

 Industrial services 

 Nitrogen services 

 Integrity management services 

Intero Integrity Services own R&D department has developed innovative industry solutions, especially for 
the inspection of pipelines, tanks & furnaces. One of the signature developments over the years is the 
Piglet,  an ultra high resolution inspection system for challenging pipelines.    

This system utilizes an ultrasound system with an encapsulated focused mirror that allows a highly dense 
measuring grid over the pipe wall surface. The set-up is compact, allowing a wide variety of applications, 
which is the basis for the possibilities in challenging pipelines. 

Some key characteristics 

• In-house developed ultrasonic inspection tools aimed for challenging applications 

• Bidirectional, low pressure, small radius bend capability, dual diameter applications 

• System allows for wall thickness inspection, geometry inspection and xyz mapping in a single run 

• Ultrasonic principle allows inspection of CS, SS, Duplex, (HD)PE, etc. 

• Rotating mirror allows compact configuration, wide variety of configurations 

• Centralized measuring head makes accurate geometry measurements possible 

• Allows both tethered (online) and freeswimming (offline) applications, simultanious 

• Sends and stores full A-scan, allowing detailed data analysis and defect assessment 

• Focusing mirror allows small ultrasonic footprint,  

• Infinite measuring grid realizes ultra high resolution 

This paper describes a small number of applications using the above system in challenging offshore 
projects, often combined with a turn-key approach utilizing pipeline and nitrogen services besides the 
inspection technology. This experience is the basis for our continuous operational excellence and creative 
application design and implementation.   
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3 INTRODUCTION TO UNPIGGABLE  

Upstream pipelines are by nature often located in remote areas,  which poses usual operational 
challenges regarding logistics, safety, etc. The offshore networks could be considered to be among the 
most challenging of all, mostly related to their location. Offshore in-field pipelines are generally even 
more challenging to pig. While most main export lines are engineered to allow frequent pigging 
operations, both to prevent clogging as well as to perform inspections, most in-field lines are more 
challenging, often considered unpiggable.  

The hostile environment has quite some consequences for the basic design of the pipelines. Riser pipes 
are vulnerable, especially in the splash-zone. Some designs 
use cladded, duplex or stainless steel constructions or 
barriers – which yield their own challenges to inspect. But 
usually, a riser is constructed with a high wall thickness for 
corrosion allowance. Although most newly constructed 
risers might have been engineered with a single inner 
diameter to allow smooth flow and support pigging, the 
majority of such structures worldwide has been developed 
without such considerations in mind. As a result, diameter 
changes both topsides and subsea are a commonality 
rather than an exception.  

As offshore fields have expanded over time, new platforms have been constructed, new wells drilled, 
and new pipelines laid. Nevertheless, as pipelines require 
significant investments, a consequence has been that such new 
additions often were ‘tied-in’ to existing assets. As such, a 
significant number of lines contain features like Wye-pieces, Tees, 
or other constructional solutions. 

Off-course, irrespective of it being a platform or a FPSO, the 
topside of the lines can pose their own set of challenges like short 
back-to-backs, hose-connections, tee-pieces and valves. 
Worldwide, offshore pipelines tend to be challenging most of the 
times. Not only for their specific layout or features, but also for the 
more demanding working environment, safety precautions and the lack of working space to maneuver 
around.  

External inspections are not always a viable option. Either because of the length or location of the line, 
but also as critical locations like clamps and supports cannot completely be covered by external 
methods. 

  

Picture 2: Typical offshore pipeline construction 
fitting piece called a wye. (Source: Freudenberg 
Oil & Gas Technologies) 

Picture 1: Typical FPSO diagram. (Source: Wikipedia) 
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4 OFFSHORE PRECAUTIONS 

In order to make an offshore inspection project possible we need to be aware of the more complex safety 
requirements. Field crew training and experience, as well as off-shore certified equipment is a necessity.  

For us this means having our pig traps and temporary product or water pumps certified and the 
specialized equipment like nitrogen pressure vessels and vaporizers need to be adapted for offshore use 
as well. 

         

Picture 3 & 4: Loading or unloading of certified equipment on a vessel to be transported to an offshore platform. (Source: Intero Integrity formerly A.Hak 
Industrial Services) 

Project plans, location drawings and alike need to be detailed, even more so than usual, to be sure that an 
operation does not affect any ongoing works or nearby assets – and vice versa.  

Thorough project planning and preparation is essential for the effective and successful completion of any 
project, offshore just takes it to the next level. 

5 CASE STUDIES 

In order to give some insight into possible solutions for challenging offshore pipelines that might seem to 
be unpiggable, we will demonstrate several case studies, some recent, some more historical. 

Most of our solutions to inspect challenging pipeline configurations are practical solutions based on 
modification the Piglet, our flexible inspection tool. Our project engineering team as part of our R&D 
Department will help to find a smart and cost efficient solution. 

Our own versatile testloop facilities are key as we can test the solution and prove to the pipeline owner 
that we can safely and successfully rise to the challenge at hand. 
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5.1 INSPECTION OF AN 18” OFFSHORE GAS PRODUCTION PIPELINE 
 

The challenge for this 18” gas production pipeline was that it had to be inspected against the system 
pressure while the remaining system needed to remain in service. As the pipeline was offshore the client 
required the highest inspection specifications to determine the integrity and predict the remaining life time 
as accurate as possible. In addition, the pipeline needed to be inspected to a subsea valve skid which 
ended into a non-piggable wye piece connected to the production system. Therefore a bidirectional tool 
was required to be able to perform the inspection in a diesel batch pumped against the gas pressure of 
the pipeline 

The plan was to pump the bidirectional gauge pig and ILI tool against the residual gas pressure of a 
closed valve of the pipeline. During pumping the pressure would increase up to a pre-determined pressure 
of 57 bars, indicating the final point of the run. The compressed gas would then be used to return the pig 
to the launcher. 

5.1.1 Operations 
 
However during operations it became clear that the primary subsea isolation valve was not closing 
properly and it was decided to pump the pigs against the system pressure of up to 80 bars. In addition the 
positioning of the tool was extremely critical which required the on-line data retrieving system to ensure 
the pigs position to guarantee the tool would not enter into the subsea wye-piece.  

As the operation progressed, a gauge-pig was run to ensure the riser section could be traversed, while 
steering clear from the valve skid by monitoring the pumped volume. The gauge pig was then pigged back 
using the system pressure, arriving in good condition in the launcher/receiver, after which the inspection 
run was prepared. A bidirectional sealing pig was loaded into the trap to run in front of the inspection pig. 
The function of this pig was to ensure the diesel batch to remain intact while traversing the riser. 

The bidirectional pig was pumped to a pre-calculated 
volume/distance before the inspection pig was loaded. After the 
pressure test on the connector of the fibre optic cable at the 
launcher, which is required to transport all on-line information at 
the data acquisition unit, was completed, the inspection tool 
was launched. 

The inspection run went smooth and as the on-line data 
confirmed the tool’s position in the isolation valve, the 
inspection was completed. Hereafter the pigs were returned to 
the launcher by the system pressure. The total project 
execution took 4 days. 

When the final report was issued the results were discussed with the client who was very impressed by 
the obtained results: from the operations side as well as by the high accurate inspection data, which 
allowed the client to determine the remaining lifetime of the pipeline more accurately.        

  

 

Picture 5: Intero Inspection Piglet inspection tool 
loaded in piglauncher. 
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5.2 INSPECTION OF AN 8” PIPELINE BETWEEN A SUBSEA MANIFOLD AND THE PLATFORM 
 

Intero Integrity (at the time still called A.Hak Industrial Services) was contracted to realize a turn-key 
operation, which included designing and building a subsea launching facility, displacement, cleaning and 
drying as well as an in-line inspection of an 8” 10km pipeline between a subsea manifold and offshore 
platform. 

As the line ended in a subsea manifold without any pigging or pumping facilities, A.Hak was challenged 
with designing a custom subsea launching facility allowing bidirectional pigging operations. The subsea 
installation would be connected by temporary hoses placed onto a barge, containing all necessary 
pumping and nitrogen equipment to fulfil the project requirements. 

The launcher was designed to launch a total of 
four pre-loaded pigs towards the platform to 
displace the product by treated seawater and 
clean the line adding chemicals to guarantee 
cleanliness for inspection. It was required  to carry 
out the cleaning in the direction towards the 
platform, where the water could be treated. After 
cleaning, one pre-loaded displacement pig was to 
remain in the launcher to displace the water in the 
line with nitrogen after the inspection.   

After cleaning the dummy pig and inspection pig 
were loaded at the platform towards the subsea 
launcher. The inspection pig was specially configured to be able to pass the heavy wall (1” thick) riser and 
the sealine (schedule 40). In addition the riser needed to be inspected at the highest resolution to be able 
to detect pinhole type corrosion and also to determine the remaining wall thickness more accurately in the 
expected external corrosion in the splash zone. 

5.2.1 Operations: 
 
The four pre-loaded pigs were received successfully at the platform and hydrocarbon measurements of 
the water confirmed to meet the requirements for processing. The dummy inspection tool was run  
towards the subsea launcher and was pumped back after the transmitter provided confirmation of the 
location of the dummy pig at the subsea manifold. 
The inspection was started with a low speed to be able to obtain the ultrahigh resolution data at the riser 
section, hereafter the speed was set to nominal. The data was observed continuously online verifying the 
position of the tool as well as the quality of the inspection data. As the tool reached the endpoint, the 
inspection’s success could immediately be communicated and the set-up was changed to pump the tool 
back to the starting point. After a batch with biocide was injected, the final pre-loaded bidirectional pig, 
which was still in the subsea launcher since the start of the operations, was launched with nitrogen. 

The train of both pigs with biocide in between was pumped back to the platform at high speed. After their 
arrival, the subsea launcher was disconnected and the line was put back into service, completing the 
operation successfully.  

 

 

Picture 6: Intero custom built 8” subsea piglauncher 
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5.3  INSPECTION OF A ‘STANDARD’ 4” PIPELINE WITH HEAVY WALL THICKNESS BENDS 
 

During a regular 4” pipeline inspection project offshore the 
inspection was cancelled as the dummy tool was received 
heavily damaged. The information during cleaning and the 
dummy run indicated that there could be a restriction in the 
pipeline at bottom bend. Although the project covered two 
additional 4” lines, identical problems were expected in those, 
as they were from the same type and age, while available 
drawings did not indicate any particulars. To determine the 
exact configuration, divers performed spot measurements on 
the bend and they discovered the section to have a significantly 
higher wall thickness than expected. 

Consequently calliper pigs were run through the line and in 
some of the subsea bends an ID as little as 77.5 mm was 
measured, which was well outside the tool’s standard specifications. 

Intero Integrity  received the assignment to adapt its tools to the circumstances at hand. Although the 
respective challenges were relatively easy to solve, the combination of heavy wall and 1.5D bends 
(although at different locations) was the real challenge. An extensive test scheme was set-up and the tool 
was modified to be able to pass these restrictions, while maintaining the basic characteristics, being 
bidirectional and able to perform a high-resolution inspection. 

The tool’s modifications, which included downsizing and lengthening several elements of the tool in 
combination with special discs, proved successful. A special mock-up was built containing even worse 
restrictions than  the client’s pipeline. The client visited Intero Integrity’s testing facilities to witness a final 
demonstration and approved continuation of the project.  

The tools and crew were mobilized again and the project was completed without any additional issues. 

 

 

   

 
   

 

 

 

 

 

 Picture 9: redesign of the 4” tool (Source: Intero Integrity) 

Picture 7: damaged dummy tool retrieved . (Source: 
Intero Integrity) 

Picture 8: test set-up at Intero Integrity Services, the 
Netherlands (formerly A.Hak Industrial Services)  

Picture 10: Challenging pipeline constructions on the 
offshore platform. (Source: Intero Integrity) 
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5.4 INSPECTION OF A 12” RISER INSIDE A DRY CAISSON 
 

After an incident involving an overpressurized dry caisson, the overall 
design of the caisson was evaluated. As part of this evaluation, Intero 
Integrity was contracted to perform an inline inspection of the caisson 
to ascertain the integrity of the pipelines in the caisson and of the 
bottom bulkhead in particular. At this location the pipes protrude the 
caisson bottom, using a specialized Inconel cladded transfer. Visual 
inspection by camera already indicated some degradation of material, 
but an internal inspection of the 4” and 12” riser was necessary  to 
get a complete overview of the bulkhead’s condition.  

A tethered inspection tool was used to determine the wall thickness of 
the cladded bottom bulkhead located more than 100 meters below sea 
level. Pumping operation was not possible so a set-up was developed, 
allowing the tools to be lowered by winch. To allow the particular area 
of interest to be inspected using ultra high resolution, a tirfor was 
integrated in the plan to allow several passes of the bottom bulkhead 
at extremely low speed.  

Based on a design meant for caverns, the tools were redesigned to 
allow operation by winch, while on-line data review would indicate the 
tool’s passage of the bottom bulkhead, allowing precise control over its 
position and speed. The project included also some basic cleaning 
tools to be utilized in order to ensure the pipeline to be suitably clean 
for the inspection. 

The concept included the 12” to be fed horizontally into a topside bend, 
after which it would be lowered to the bottom on gravity. A complete 
inspection of the riser itself would be performed during controlled 

ascend of the tool after reviewing 
the bulkheads condition. The tools 
were fitted with additional weights to overcome their own friction due to 
the centralizing discs. 

To ensure the viability of the concept a test set-up was realized at the 
client’s premises. Several successful passes proved the concept, after 
which the equipment was shipped offshore. 

During the inspections the bottom bulkhead, located at 108 meters from 
the platform entrance, was inspected several times at low speed, 
maximizing the data gathered at that location. Hereafter the tool was 
retracted in a controlled manner to allow a complete inspection of the 
riser itself. Both the 4” and 12” lines were inspected successfully using 
this method, after which a preliminary report was issued presenting the 
results of the inspection, while at the same time the equipment was 
packed for demobilisation.           

  

Picture 10: photo of bottom bulkhead 

Picture 11: photo of the tool lowered  

Picture 12: sample data from the bottom bulkhead  
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5.5 INSPECTION OF A 8” – 12” DUAL DIAMETER INTERFIELD PIPELINE  
 

Like onshore pipelines dual diameter pipelines occur offshore as well. Although certainly not common we 
experienced similar 8” – 12” dual diameter inspections in North America as well as in Asia. Taking one as 
an example for this case study, a pipeline between two platforms with 12”  risers and a connection pipeline 
on the seabed with 8” diameter. Both risers carry a thicker pipe wall but still the difference between the 
respective inner diameters is over 52% increase (194 against 295 mm ID). 

In order to inspect the two 12” risers one could easily inspect the vertical parts bi-directionally with a 
standard 12” inspection tool, assuming it is bi-directional. 

But to inspect the 8” part of the pipeline to be reached through one of the 12” risers is more challenging. 
Intero is highly experienced in this field, and by means of some additions to Intero’s testloop facilities a 
solution was , was able to demonstrate the solution. The solution which is applied includes mounting an 
12” pulling body, (self-called ‘Wilson’), in front of the 8” inspection tool. This jeopardizes the bidirectional 
ability of the inspection tool although still not impossible in case of unforeseen emergency. 

 Picture 13: Modified 8” inspection tool with a 12” foam-based pulling body upfront. (Source: Intero Integrity)  

And still, despite thorough project planning and preparation, in 
these type of projects the unexpected is possible. The provided 
drawings show a smooth reducer and consequently this set-up 
was used in the validation tests. After retrieving some dual 
diameter proving pigs with significant damage, the customer 
suggested that the actual construction at the seabed was slightly 
different, ‘a more improvised solution’.   

In the end, this proved to be no problem for the Piglet inspection 
tool itself, but one can imagine the potential consequences of such 
occurrences. 

  

 

Picture 14: Drawing of an 8” to 12” concentric 
reducer supposedly used in an offshore dual 
diameter pipeline. (Source: Intero Integrity) 



 
Pipeline Technology Conference 2019 

 
 

 

Page 11 of 11 

6 CONCLUSION 

Intero Integrity Services (formerly A.Hak Industrial Services) has an extensive track record for realizing 
challenging projects, both on- and offshore. This includes turnkey operations, tool customization, project 
engineering and industrial nitrogen, cleaning and drying solutions besides its renowned ultrahigh resolution 
inspection capabilities. The Piglet inspection tools have been developed in-house and have proven over the 
years to be highly adaptable for challenging circumstances. Numerous ‘unpiggable’ pipelines which were 
assumed not to be inspectable using off the shelve inline inspection tools have now been successfully 
inspected all over the world, and an answer to the most challenging projects can thus be found. 

Nothing seems impossible. Although we are no magicians, 30 years of experience in inspecting 
challenging pipelines helps a lot to create a solution for every pipeline. Efficiency and budget are mostly 
the only limitations. Not the technical solutions required….. 

 

 

 

 

 


