
Simon Bell, iNPIPE 
PRODUCTS, UK, details a 
range of pigging solutions 

for the cleaning of active 
pipelines.

Pipelines need to be cleaned for a number of 
reasons, and the reason for cleaning is often related 
to the lifecycle status of the pipeline: construction, 
hydrotesting, production and transportation, 

pipeline modification and, finally, decommissioning. Pigging 
generally falls into three main categories for an active or 
‘live’ pipeline: improving flow efficiency; ensuring that 
accurate data is received when running inspection tools; or 
improving the results of chemical deposition designed to 
reduce corrosion, and consequently increase the pipeline’s 
integrity and ensure the longevity of a significant capital 
investment.

Pig launchers and receivers
In order to conduct pipeline cleaning with cleaning 
tools, often termed scrapers or pigs, a method of 
introduction or launcher is required. For removal, often 
including debris collection alongside the cleaning tools, 
a receiver is required. Experience has taught that these 
simple requirements can often become more complex 
project specific requirements; for example, launching 
90 in. diameter cleaning pigs requires a large launcher 
and pig loading system with a flexible flow manifold to 
accommodate complex site geometries.

Sometimes pipelines have been designed and installed 
or modified, without the consideration for pigging, and 



a temporary pig launcher is required. A potential solution 
to provide the launching facility to a simple pipe and clamp 
onto the outside of the pipe, incorporates four patented 

iNPIPE PRODUCTS inflatable Posi-sealsTM. The inflatable seals 
contained within a cassette can clamp and seal onto the 
outside of the pipeline and provide a launching solution, 
which has proven effective.

Wet buckle pig insertion tool
iNPIPE PRODUCTS was approached by a leading pipelaying 
company with the problem of loading pigs into a size-on-
size cut pipe end during subsea pipelaying operations. The 
pigs were to be used as part of a wider wet or dry buckle 
contingency procedure.  

The challenge was to develop a tool that would allow 
normal sized pigging tools to be loaded into the cut end of 
the pipeline, with no loss of dewatering capability. The simple 
solution would be to undersize sealing discs; however, this 
would diminish the water removal capabilities of any pigs 
used.

iNPIPE PRODUCTS was contracted to design, manufacture, 
and test the new contingency pig loading tool (PLT) that 
would allow for the safe loading of pigs directly into the pipe 
size. This included 6 in., 8 in., 12 in. and 18 in. pipelines. The PLT 
incorporated a number of beneficial features, including:

 ) Hydraulic ram system.

 ) Transition/locking collar.

 ) Extension system to allow for use with a video laser tool 
(for welding operations).

 ) Pig nose connection system (patent pending).

As well as allowing the correct positioning of the pigs to, 
in turn, allow operation of the video laser tool (by others), 
the patented design had to allow for pigs to be positioned as 
close as possible to the water level. Therefore, a pressure relief 
system was incorporated to allow safe release of pressure 
between the pig and water level. At the same time, the system 
had to allow for pig discs to be pre-loaded to match the 
direction of travel, to reduce the risk of pressure spikes during 
pre-commissioning activities.  

Cleaning tool loading and retrieval
The loading or retrieval of cleaning tools, pigs and spheres 
can often be problematic, especially when there are tight 
space constraints and angles to consider. Pig and sphere 
pushers and removal tools can often be developed to 
operate with an existing hydraulic ram, and if properly 
designed, the extension rods can ensure that a pig or sphere 
is loaded or retrieved in a matter of seconds from the 
launcher or receiver. 

Magnetic sphere design and construction
An inflatable sphere design needs to ensure complete 
encapsulation of the magnets, in order to prevent physical 
cuts and damage that can create a passage for product 
to form corrosion around the magnet, and also provide a 
path – if magnets are too near the surface – for the magnet 
to leave the sphere and attach itself to the inside of the Figure 3. Wet buckle pig insertion tool.

Figure 2. A temporary pig launcher.

Figure 1. 90 in. foam pigs being transported.
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pipeline. Magnets should also be coated to protect them from 
corrosion in the event of a leak path.  

Condensate and black powder removal pigs 
iNPIPE PRODUCTS was approached by one of Europe’s largest 
oil and gas producers, who required assistance with a pigging 
programme to systematically remove condensate and black 
powder from a 36 in. line. Following a technical review of 
the client project requirements, iNPIPE PRODUCTS designed, 
engineered, and supplied 36 in. magnetic cup pigs with 
lightweight aluminium bodies (Figure 4). The purpose of the 
bespoke design is to control the amount of condensate and 
black powder removal at any one time; too much brought out 
by the pigging run can cause receiving problems and health 
and safety handling/disposal issues, for example.

Foam pigs for decommissioning and 
hazardous waste removal
The design of the cleaning tool needs to be carefully 
considered with regard to the functionality of the pig, in 
relation to the physical features of the pipeline and the 
requirements of the operator. iNPIPE PRODUCTS recently 
worked with a client in order to assist with the cleaning 
of a pipeline that had been used for the transportation of 
phosphorus in suspension for a number of decades, and 
had never been pigged. Phosphorus is highly flammable, 
emits a weak green light, and gives off white acidic fumes of 
phosphorus oxides when exposed to air. It also ignites at 30˚C 
in moist air. Initial risk assessments included the identification 
and progressive removal of hard scale deposits, hard scale 
on the pipe wall, sticky phosphorous deposits over 360˚ of 
the pipe wall, and harder solidified deposits of phosphorus. 
The pipeline also featured 1D bends, with some consecutively 
placed at a number of points to further complicate the 
geometry of the pipeline in terms of pigging design. The 
client also confirmed that there was considerable build-up of 
phosphorous silt located close in the radius of the 1D bends. 

Ice slurry pigging solutions
Studies have been conducted by iNPIPE PRODUCTS on behalf 
of its clients to look at the commercial application of ice as a 
controllable cleaning medium. Development programmes have 
looked at the cleaning of ice slurries, particularly wax removal 
from pipelines without the traditional launching or receiving 
capabilities. In association with Aqualogy – a specialist 
in integrated water solutions – iNPIPE PRODUCTS has 
investigated and proved the concept of ice slurry introduction 
into pipelines through small nozzles, together with their ability 
to progressively remove hard and soft waxes in a controlled 
manner in order to prevent pipeline blockage. Careful 
consideration is required to look at ambient temperature, 
pipeline size and length, in order to ensure a sufficient volume 
of ice slurry is available to counteract melt rates, and also to 
ensure that the slurry can guarantee a 360˚ abrasion surface.   

Ice slurries capable of removing various waxes can be 
delivered through a real-world, well-known application 
method. The increase in stiffness of an ice slurry and its 
ability to remove wax have a non-linear relationship. This 

was expected based on previous testing data and theoretical 
modelling, but had not been empirically validated until 
now. Triplex pumps are not suited to ice slurry pumping; 
however, in certain circumstances they can be used to limited 
effect, allowing for dramatic pump slippage observed in 
the first phase of the testing. Bespoke pumps, with special 
modifications to the feed mechanisms currently used, are an 
alternative option. However, these pumps tend to have lower 
pressure ratings than those potentially required for offshore 
ice pigging, meaning the variety of applications are necessary. 
The tests conducted gave valuable insight into the future 
practical applications of ice pigging in the oil and gas industry. 

Figure 6. An 8 in. wax removal test rig.

Figure 5. The 36 in. lightweight aluminium cup pigs after running.

Figure 4. The 36 in. lightweight aluminium cup pigs before 
running.
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