Cleaning tool
considerations
Simon Bell, iNPIPE PRODUCTSTM, UK,
outlines the key roles of cleaning pig
tools and the complexities that can
affect proper pipeline cleaning.

P

ipeline pigging is an operation commonly used to
maintain a pipeline’s integrity and to ensure the
longevity of a significant capital investment. The
regularity of pigging depends greatly upon a number
of complex factors that can change over the lifetime of the
pipeline.
Initial conceptual points for consideration with regard
to crude oil pipelines can include the chemistry of the

field, flowrate, wax pore point and the temperature of
the oil being transported. The main purpose of pigging
activity in crude oil pipelines is to minimise the build-up
of paraffin wax and scale on the pipe wall. However, it
is always important to gather as much operational data
before embarking upon any pigging programme. Similarly,
correctly designed pigging programmes can also assist in
the removal of scale, liquids and black powder deposit from
gas pipelines, helping to optimise flowrates and maximise
throughput, whilst at the same time minimise deposition.
In an ongoing maintenance scenario, the role of the
cleaning tool is to keep the inside of the pipeline debris-free,
remove deposits and to monitor the condition of the line
(using indicators such as speed of pigging and throughput).

Figure 1. Disc pig hung up in a barred tee caused by bypass
around the sealing packages. Incorrect sealing length.

every pipeline is different and every feature of the
pipeline should be considered. Typical considerations that
influence cleaning tool design are: changes of internal
diameters, bend radius, tees, internal diameters of valves,
type of valves and wye sections, to name but a few.
Further cleaning tool complications with regard to tees,
for example, include type and size of tee offtake, barred
tees or flow tees. These complications are often further
compounded by their close proximity to each other.
Maximum and minimum flowrates should also be taken
into consideration: too low and the pig could stall at bends
or tee offtakes; too high and the polyurethane components
will suffer considerable wear.
Pipeline features can often work against each other,
such as in the case of pipeline short bend radius in
association with wye sections. The short bend radius
requires a short body length on the tool, whereas the wye
section requires a longer seal length to prevent stalling in
the wye. In this instance, articulated cleaning tools provide
a potential solution for the mandrel bodied tool design or
extended length dual density foam pig designs. Both can
be manufactured to overcome these design features and
requirements.
Valves can be complications and often require careful
consideration in terms of cleaning tool design: potential
complications include reduced bore or check-valve features,
which require modifications to tool design concepts.
In addition to physical pipeline features and fittings,
pipeline size and length is also critical to the design factor.
Smaller diameter pipelines with short bend radius are often
more difficult to accommodate, particularly with regard
to tracking and cleaning. It is common to expect higher
wear of polyurethane components due to the increased
frictional resistance generated in the smaller diameter
pipelines.
Obviously, the product being transported has an impact
upon the longevity of the polyurethane component seals
and guides. In liquid lines, the medium acts as lubrication,
whereas in a gas line there is little or no lubrication.

Figure 2. Note the cuts to the sealing cups and support discs
caused by the barred tee offtake.

Figure 3. Articulated multi-diameter mandrel bodied pig
design.

Regular pipeline pigging programmes are recommended to
ensure that the pipeline flow remains efficient. If debris
build-up is removed and problems are identified and
rectified, then the quality of the product is improved and
throughput will increase. Ongoing productive maintenance
should not be seen as an operational cost but an investment
in the health and longevity of the pipeline network. A clean
and healthy pipeline is very similar to a clean and healthy
body. Hospitals are full of patients suffering from circulatory
ailments that are often the result of years of neglect and
abuse; pipelines need similar attention and care to help
to ensure their health and performance. Clean pipelines
lead to higher production of a better product, together
with reduced maintenance and potential failure – which
ultimately generates higher long-term profitability.

Typical cleaning pig considerations
Cleaning tools commonly referred to as pigs or scrapers,
need to be designed to ensure that they perform the
cleaning requirement for the particular pipeline. Almost
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Friction therefore is an important design consideration in
gas lines but is not such an issue in pipelines transporting
liquids. Similarly, liquids can assist in dissipating or cooling
the discs in contact with the pipe wall and prevent
destructive heat build-up in the discs themselves.

Brushes and their uses

as the differential pressure across the cleaning tool is
increased, the greater the scouring turbulence achieved.
This principle has also worked well with low flowrate,
removing significant amounts of black powder and also
welding rods remaining in the line from the construction
phase.
Traditional pigging to remove and control condensate
from gas lines involves the use of solid and inflatable
polyurethane spheres – typically in sizes from 2 - 56 in.
– with automatic handling and launching becoming more
popular in order to reduce operational pigging costs.
Multiple sphere handling and launching systems need
careful consideration and design, particularly with regard to
larger spheres, which can be particularly heavy and difficult
to handle during loading and unloading without correctly
designed handling equipment.

The design of larger diameter pipeline cleaning tools,
particularly on longer pipelines, requires more attention
to weight rather than increased frictional resistance –
due to the proportional resistance on the smaller sizes.
Conceptual designs to reduce weight include the use of
aluminium cleaning tool bodies together with the use of
wheeled assemblies, or radial pencil brush assemblies to
assist in the support of larger cleaning tools. There have
been significant advances in modern brush design, together
with the use of memory wire technology. Brushes that
have been manufactured using memory wire have proved
a significant improvement in cleaning performance over
conventional designs. Their design ensures uniform scraping
performance as they do not deform into a ‘set’ and then
lose their abrasive performance. Their ‘memory’ ensures
that they spring back and provide uniform and continuous
scraping along the full length of the pipeline section.
Memory wire brushes have a number of benefits and
potential applications, including potential microbiological
sulfate reducing bacteria (SRB) cleaning. The abrasive
bristles can be used to disrupt the SRB colony, which
is normally protected by a self-created coating. Once
the colony members are released by the scouring action
into the product flow they can be chemically put into
‘slumber mode’, using a biocide gel transported between
two cleaning tools. In order to remain effective and avoid
resistance, the biocide would need to be alternated
Figure 4. An example of internal friction heat damage.
appropriately from time
to time.
The removal of
black powder from gas
transportation lines
has also proved to be
a good application
for memory wire
brushes when used
in conjunction with
a cleaning tool fitted
with an annular jetting
head, which consists
of a series of small
pluggable holes. This
design ensures that an
accurate percentage of
effective bypass can be
achieved through 360˚
to suspend the debris
in front of the tool and
prevent a ‘bulldozer’
Figure 5. iNPIPE PRODUCTS™ 28 in. black powder cleaning pigs complete with memory wire brush
assemblies. Lightweight, high-tensile aluminium bodied scrapers designed for 242 km gas pipeline
type of action. This
with black powder debris.
method ensures that
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