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Wax adheres to the internal diameter of the pipeline once the
temperature drops and as long as there is a temperature differential

across the pipe wall.

Wax is initially soft with a high liquid content but given time, this
slowly hardens as the oil is stripped out of the wax composition.

Pigging is used to remove the wax mechanically from the pipe wall.

If the pigging frequency is low the wax is allowed to harden, so the
correct pigging frequency will prevent hard wax build-up.

PIG TYPE

Product Overview

Propipe Limited has provided a number of pigs for the pre-
inspection cleaning and everyday maintenance cleaning of pipelines

that experience wax deposition.

Pigs are designed specific to the conditions of each pipeline and can
be tested by Propipe to confirm performance expectations.

The most effective pig type for dewaxing is the bi-directional type pig (or Bi-Di). The pig consists of a metal body, with

two flanges to bolt on the seal packages front and rear.

Each seal pack consists of rigid guide discs (one or more) and flexible
sealing discs (typically two or three). The guide discs support the
weight of the pig and keep it central in the pipe but also provide an
essential dewaxing / cleaning duty.

The shape of the guide disc means that it provides a cleaning
action, where the flat front of the guide disc removes wax from the

pipewall.

Figure 1: Wax Cleaning Pig Figure 2: Wax Scraper Discs
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Figure 3: Guide disc shape and size determines the
level of wax removed
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Figure 4: Guide Disc Cleaning Figure 5: Seal Disc Cleaning

Pig sealing discs provide drive and allow the pig to be moved through the pipeline. They also provide a secondary cleaning
action (as figure 5), however they can also act in reverse, forcing oil from the wax and smearing rather than scraping. The
pig design should be carefully reviewed to ensure against this.

The wax is removed from the wall of the pipe as shown and builds up ahead of the pig. If there is no bypass through the
pig, then a solid wax candle or plug can result. This can lead to a blocked pipeline under certain circumstances (sufficient
volume, small line diameter less than 14-inch).

WAX CANDLE FORMATION

This brief review shows our current understanding of how a waxy pipeline can become blocked by wax with non-bypass
pigging and how bypass pigging allows this problem to be overcome. Understanding how a blockage occurs and how
bypass can be used to avoid this problem occurring:-

1. Pigging with no bypass

With this non-bypass pig a wax plug is built up ahead of the pig. The pig pushes on the wax and the wax is pushed harder
against the pipewall. Shear forces increase and due to the pressure gradient, oil is pushed out of the wax closest to the
pig. This increases shear stress further. The pig begins to push on the wax column, the inlet pressure then rises and the
pipeline shuts down due to lack of flow (once the pressure required to push the wax candle is greater than the pressure
available or the line MAOP).

Figure 6: Pig with no bypass leads to wax ‘candle’ forming ahead of the pig

2. Pigging with bypass

The problem can be alleviated by using bypass pigging. As the pig pushes on the wax, there is a flow of oil / liquid through
the pig and then through the wax. This liquid passage through the wax means that the wax can move inwards. This
prevents increasing shear forces against the pipewall and also wax is taken and moved ahead of the pig (rather than the
front).

Figure 7: Bypass prevents candle formation and shear stress is reduced
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Example of Flow when central bypass is added to
a standard pig body

Example based on 88.9mm OD pig body (10-inch pig) c/w 25mm
central bypass

Pressure differential across the pig body imposed to 1 bar
Fluid is assumed 100% liquid and light crude

Pig motion was not explicitly modelled, as the purpose was to
study the flow rate and generated jet through its bypass under a
fixed Dp.

0.6 m/s
(at location)

PIG MOTION

Velocity: Magnitude (m/s)
0 3.8 7.6 114 15.2 19

WY
x N ~m

This illustration shows simply the effect on flow through the central bypass of the pig body. This will provide the effect as
illustrated in Figure 7. Propipe continues to develop its understanding of wax pigging and is developing tools to enable
assessment of wax build-up, to allow better planning and performance of cleaning operations.
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