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An apparatus for recelving a pig (12) comprising: a recelver housing (2) arranged to enable connection to a pipeline; a pig retention
mechanism (4) mounted within said receiver housing (2), said pig retention mechanism (4) arranged such that it is operable to
retain the pig (12) within the housing (2); a first sealing member (6) operable to seal the portion of the receiver housing (2) through
which the pig (12) can be removed from the apparatus; a second sealing member (5) operable to seal the portion of the housing
(2) that connects said recelver (1) to the pipeline; a fluid inlet (7); and a fluidisation and transportation device (8) arranged to recelve
the fluidised debris, wherein the apparatus Is arranged such that, in use, pressurized fluid Is introduced into the enclosed interior of
the housing (2) via the fluid inlet in order to fluidise debris which Is then removed from the recelver housing (2) via the fluidisation
and transportation device (8).
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(57) Abstract: An apparatus for receiving a pig (12) comprising: a receiver housing (2) arranged to enable connection to a
pipeline; a pig retention mechanism (4) mounted within said receiver housing (2), said pig retention mechanism (4) arranged such
that it 1s operable to retain the pig (12) within the housing (2); a first sealing member (6) operable to seal the portion of the receiv-
er housing (2) through which the pig (12) can be removed from the apparatus; a second sealing member (5) operable to seal the
portion of the housing (2) that connects said receiver (1) to the pipeline; a fluid inlet (7); and a fluidisation and transportation de-
vice (8) arranged to receive the fluidised debris, wherein the apparatus is arranged such that, in use, pressurized fluid is introduced
mnto the enclosed mterior of the housing (2) via the tluid mlet m order to fluidise debris which 1s then removed from the receiver
housing (2) via the fluidisation and transportation device (8).
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The present invention relates to an apparatus and method for cleaning a
pig receiver.

The term ‘pig’ refers to a pipeline inspection gauge used to perform
various operations within a pipeline without stopping the flow of product through
the pipeline. Operations performed by pigs include internal cleaning of the
pipeline, physically separating different liquids being transported in the pipeline
and inspecting the condition of pipeline walls. Pigs can be used for maintaining
pipelines that transfer a wide variety of products, including oil and gas. Pigs can
be used following product transfer through a pipeline, such as at the end of a
batch process, or whilst product is flowing through the pipeline in a continuous
process.

The pig is inserted into the pipeline via a launcher, which is then sealed

such that the pressure of the product in the pipeline forces the pig along the
pipeline. As the pig travels along a length of pipeline it comes into contact with
solid and/or liquid debris collected within the pipeline and it pushes the debris
along until it reaches a pig receiver.
According to conventional apparatus and methods, once the pig Is received In
the receiver, the receiver is isolated from the pipeline (usually by the use of
valves) and the receiver is opened to enable the pig to be manually extracted so
that both the pig and the interior of the pig receiver can be cleaned.

The disadvantage of this conventional process is that, depending upon
the contents of the pipeline, the pig and the interior of the pig receiver may be
coated in debris, such as sand, scale, etc coated in oil, gas and strongly acidic
or alkaline compounds, which may be extremely hazardous to the operator and
present a serious risk to health. There is also a risk of loss of containment of the
debris into the local environment around the receiver when the contaminated pig
receiver is opened and the pig is removed. Furthermore, the debris that is
removed from the contaminated pig receiver and the pig must be treated and
disposed of in separate downstream processes; this is inconvenient, time-

consuming and expensive.
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Consequently, there exists a need for an improved pig recetver that enables the
majority of the debris to be removed from the interior of the pig receiver, and trom
the pig, prior to the recetver being opened.

In the present invention there is provided an apparatus for recelving a pig
comprising: a recetver housing arranged to enable connection to a pipeline; a pig
retention mechanism mounted within said recerver housing, said pig retention
mechanism arranged such that it 1s operable to retain the pig within the housing; a
first sealing member operable to seal the portion of the receiver housing through
which the pig can be removed from the apparatus; a second sealing member
operable to seal the portion of the housing that connects said receiver to the
pipeline;

a fluid inlet; and

a fluidisation and transportation device arranged to receive fluidised debris,
wherein the apparatus is arranged such that, in use, pressurized fluid 1s introduced
into the enclosed interior of the housing via the fluid inlet 1n order to fluidise debris
which 1s then removed from the receiver housing via the fluidisation and
transportation device.

According to the present invention there is also provided a method for cleaning a
pig receiver comprising:

sealing a portion ot the housing of said receiver which 1s arranged to
enable a pig to be removed {rom the housing;

sealing a portion of the housing of said receiver which 1s arranged to enable
connection to a pipeline;

introducing pressurised fluid into the enclosed interior of the recetver
housing via a fluid inlet 1n order to fluidise debris within the receiver housing; and
removing fluidised debris from the recerver housing via a fluidisation an
transportation device.

The invention may be arranged such that 1t directs fluid to the pig recetver
housing, the pig itself, or both.

The pig receiver of the present invention 1s advantageous over conventional
pig receivers of the prior art in a number of ways.

Since the interior of the pig recetver and, optionally, the pig itself, are

cleaned whilst the receiver housing is sealed, the majority of the debris 1s



CA 02806319 2013-01-22

WO 2012/028649 PCT/EP2011/065011

10

15

20

25

30

3
removed prior to opening the receiver, thereby minimising exposure of operators
to potentially hazardous debris material.

The debris is removed from the receiver via the fluidisation and
transportation device, and can be directed to downstream processing and/or
purification facilities. This enables greater control of the containment, processing
and disposal of debris and has efficiency, cost and health benefits.

The invention will now be exemplified with the aid of the following
drawings.

Figure 1 shows an example of a pig receiver configured in use for
cleaning a pig.

Figure 2 shows a cross-sectional end view through the pig receiver (blind
flange not shown for clarity).

As illustrated in Figure 1, the receiver 1 1s arranged to enable connection
to a pipeline (not shown) and comprises a receiver housing 2 defining an interior
chamber 3 within which, in this example, a pig 12 is received and mounted
horizontally. The receiver housing 2 comprises a seal member 5 for connection
to a process pipeline, and a seal member 6 for extraction of the pig. A fluid inlet
7 is coupled to a fluid source (not shown) and extends vertically through the
base of the receiver housing 2 into the interior chamber 3. A fluidisation and
transportation device 8 is mounted externally to the receiver housing 2 and is
coupled to a downstream processing system (not shown).

The pig receiver illustrated in Figure 1 further comprises the optional
features of a fluid outlet 9, which extends from the interior chamber 3 through the
base of the receiver housing 2 and is coupled to a drainage system (not shown),
and a weir plate 10, which is located between the fluid inlet 7 and the fluid outlet
9,

In the example of the present invention illustrated in Figure 1, a pig 12
travels along a pipeline coupled to the receiver 1 and enters the interior chamber
3 of the receiver housing 2 past the seal member. The pig retention mechanism
4 is positioned such that, in use, it extends around the pig 12, in order to retain
the pig 12 in the middle of the interior chamber 3. Once the pig 12 is in position,
the seal member is sealed, thereby enclosing the pig 12 within the interior

chamber 3, and the receiver 1 is isolated from the pipeline.
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In the example of the present invention illustrated in Figure 1, fluid inlet 7
supplies fluidisation jetting nozzles 13 positioned such that coverage extends
along the base of the receiver housing 2 and such that their position does not
hinder operation or removal of the pig. The fluid inlet 7 is operable such that the
flow of fluid through the inlet can be controlled by manual or automatic means.
Fluid is introduced into the interior chamber 3 via the fluid inlet 7 to the jetting
header pipe and to the jetting nozzles 13 to fluidise the debris within the receiver
housing, including debris associate with the pig 12. The fluid may be any
suitable fluid (e.g. water) and is preferably pressurized to maximise the removal
and fluidisation of debris.

Fluidised debris leaves the interior chamber 3 via the fluidisation and
transportation device 8. In the example of the present invention illustrated in
Figure 1, excess fluid leaves the interior chamber 3 via the fluid outlet 9. In this
example, a weir plate 10 located between the fluid inlet 7 and the fluid outlet 9
minimises the carryover of excess solid debris, thereby preventing blockage of
the fluid outlet 9. If the receiver comprises a plurality of fluid outlets then there
may also be a plurality of weir plates and the weir plate(s) may be substituted
with a filter or grille arrangement.

The example of the present invention illustrated in Figure 1 comprises a
fluidising jet header pipe 11 mounted internally within the receiver housing 2.
The fluidising jets 13 further aid the fluidisation of debris.

In the example of the present invention illustrated in Figure 1, a plurality
of fluidisation and transportation devices 8 are mounted externally to the receiver
housing 2 such that they are arranged to receive the fluidised debris from the
interior chamber 3. Said devices 8 are positioned such that coverage Is along
the outer body of the receiver housing 2, and furthermore are installed such that
they do not hinder the operation or removal of the pig. Fluidised debris can exit
the interior chamber 3 via the device 8, which is coupled to a downstream
processing system (not shown). The device 8 transports the solid and liquid
phases of the contaminated waste to for further treatment.

In a preferred embodiment, fluidised debris exits the receiver housing via

the fluidisation and transportation device and excess fluid exits via the fluid

outlet.
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Suitable fluidisation and transportation devices include Tore® technology
devices.

In operation the seal member 6 will be sealed and the seal member 5
opened to aliow the pig to be received in the interior chamber 3 of the housing.
The seal member 5 is then closed and the outlet 9, in this example, opened to
reduce the pressure in the interior chamber 3 to a level below that of the pipeline
by removal of material from the pipeline which has been carried into the
chamber 3 with the pig 12.

Cleaning fluid (in this example water) may then be introduced under
pressure via the inlet 7 to surround the pig 12 and fill the chamber 3. Cleaning
can then be carried out and material removed either through the fluidisation and
transportation devices 8, the outlet 9, or a combination thereof. When cleaning
fluid has been removed through outlet 9 the weir 10 will retain remaining debris
and fluid which can then be removed through the fluidisation and transportation
devices 8.

Once the interior of the pig receiver and, optionally, the pig, have been
cleaned the fluid inlet 7 is closed (for example, after a pre-determined length of
time) and excess water drains out of the interior chamber 3 via the device 8
and/or the fluid outlet 9. The configuration of the receiver housing 2 enables the
pig to be extracted past the seal member 6. Once removed from the receiver the
pig 12 and the interior of the pig receiver can undergo further cleaning, if
required.

The present invention enables the removal of the majority of debris from
the interior of the pig receiver, and from the pig 12 itself, whilst the pig 12 Is
enclosed in the receiver housing. Furthermore, the present invention facilitates
the subsequent removal of the fluidised debris from the housing, thereby
negating the need for operators to come into contact with the debris. As such, it
is advantageous over pig receivers of the prior art because it provides a more

efficient, cleaner and safer means of cleaning pigs and pig receivers and

processing the waste debris.
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CLAIMS

1. An apparatus for receiving a pig comprising: a receiver housing arranged
to enable connection to a pipeline; a pig retention mechanism mounted within
sald receiver housing, said pig retention mechanism arranged such that it 1s
operable to retain the pig within the housing; a first sealing member operable to seal
the portion of the recetver housing through which the pig can be removed from the
apparatus; a second sealing member operable to seal the portion of the housing that
connects said receiver to the pipeline;

a fluid inlet; and

a fluidisation and transportation device arranged to receive fluidised debris,
wherein the apparatus 1s arranged such that, in use, pressurized fluid 1s introduced
into the enclosed interior of the housing via the fluid inlet in order to fluidise debris
which is then removed from the receiver housing via the fluidisation and

transportation device.

2. An apparatus according to claim 1, wherein the fluidisation and

transportation device 1s mounted externally to the receiver housing.

3. An apparatus according to claim 1 or 2, further comprising a fluidising

jet mounted internally within the receiver housing.

4, An apparatus according to any one of claims 1 to 3, further comprising a
fluid

outlet arranged to receive excess fluid.

5. An apparatus according to claim 4, further comprising a weir plate located

between the fluid inlet and the fluid outlet.

6. An apparatus according to any one of claims 1 to 5, wherein the

pressurized fluid 1s water.
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7. An apparatus according to any one of claims 1 to 6, arranged such that

pressurised fluid can be introduced when the pig 1s in position within the receiver

housing.

8. A method for cleaning a pig receiver comprising:
sealing a portion of the housing of said receiver which i1s arranged to
enable a pig to be removed from the housing;
sealing a portion of the housing of said receiver which is arranged to
enable connection to a pipeline;
introducing pressurised fluid into the enclosed interior of the receiver
housing via a fluid inlet 1n order to fluidise debris within the receiver housing; and
removing fluidised debris from the receiver housing via a fluidisation and

transportation device.

9. A method according to claim 8, wherein excess fluid i1s removed from the

receiver housing via a fluid outlet.

10. A method according to claim 9, wherein a welir plate located between the

fluid 1inlet and the tluid outlet prevents solid debris from entering the fluid outlet.

11. A method according to any one of claims 8 to 10, wherein debris is

further fluidised by a tfluidised jet mounted internally within the receiver housing.

12. A method according to any one of claims 8 to 11, wherein the pig 1s in

position within the receiver housing when the pressurised fluid is introduced.

13. A method according to any one of claims 8 to 12, wherein the fluid is

water.
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