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AND METHOD OF USE AND INSTALLATION BACKGROUND OF THE INVENTION Field of the
Invention 30 June 2004 This invention relates to a pig launching system and
a pig receiving system for use in cleaning a subsea flowline. This
invention further relates to a method of propelling a pig through a
flowline using a pressurized accumulator, a method of assembling a subsea
pig receiver in a flowline using a remotely operated vehicle, and a method
of collecting a sample from a subsea flowline, using an accumulator
connected to a pig launcher. 2. Description of the Prior Art Conventional
surface launched pigging systems for subseaflow lines used in the transport
of oil and/or gas, requires two flow lines fmm the host facility to the
well. This doubles the flowline costs as compared with installing a single
flowline. For distances where the flowline length exceeds thirty (30)
miles, the extra cost associated with installing a second flowline can be
highly detrimental to the economic feasibility of the project. Prior art
methods of propelling a pig through a subseaflowline have not used
pressurized subsea accumulators. The present invention provides the ability
to launch a pig into a single subsea flowline using a pressurized
accumulator and to later retrieve the pig in a pig receiver, installed in
the flowline. SUMMARY OF THE INVENTION One aspect of the present invention
is directed toward a pig receiving system which comprises a flowline
comprising a connector hub mounted on the flowline and a pig receiving
inlet. The system further comprises a pig receiver mounted to the connector
hub. The receiver comprises an outer body defining an inner volume
sufficiently large to contain a pig sized to abrasively clean the flowline.
The receiver is capable of receiving a pig launched from a host facility.
The receiver further comprises an inlet section adjacent to the inner
volume. The outer 1   30 June 2004 body of the receiver comprises openings
loge enough to allow debris to pass through them and small enough to
prevent a pig from passing through them. The system of the present
invention further comprises a pig retention mechanism mounted in the
receiver. Another aspect of the present invention is directed toward a
method of inj ecting a pig into a flowline comprising placing the pig in a
pig launcher housing connected to a ffowline. The housing has an inlet and
an outlet. The method further comprises opening a flow control device in a
connecting line installed between an outlet of a pressurized accumulator
and the inlet of the launcher housing for a sufficient amount of time to
allow pressurized fluid to flow from the accumulator, through the
connecting line, and into the launcher housing to propel the pig into the
flowline. The invention is also directed to a pig launching system in which
a pig launcher is mounted to the same connector hub, to which a pig
receiver maybe connected. The pig launcher is capable of launching the pig
into the flowline just past the well tie-in point. From the well tiein
point a valve in the flowline may be opened to allow well flow and pressure
to propel the pig to the host facility. Another aspect of the present
invention is directed to a method of assembling a subsea pig receiver in a
flowline, comprising attaching a pig receiver having an inlet section to a
downline with a sling and lowering the receiver into the sea to a location
above a connector hub on a flowline. The method further comprises grasping
the receiver with a remotely operated vehicle, using the remotely operated
vehicle to place the inlet section of the receiver on the connector hub)
and connecting the receiver to the flowline at the interface between the
inlet section and the connector hub. 



The invention is further directed toward a method of collecting a sample
from a subsea flowline. This method comprises a establishing a pressure in
a sample collecting vessel that is lower than a pressure in a subsea
pressurized flowline to which the vessel is connected. This method further
comprises opening a flow contml device in a commecting line installed
between an outlet of the sample collecting vessel in the inlet of a pig
launcher housing in fluid communication with the pressurized flowline,
wherein the flowline contains process fluid. The flow control device is
opened for a sufficient amount of time to allow process fluid to flow from
the flowline) :hrough the launcher, and into the vessel.   DESCRIPTION OF
THE DRAWINGS 30 June 2004 Figure lA is a side view of the pig receiving
system of the present invention. Figure 1B is a side view of the pig
launching system of the present invention. Figure 2 is a cross sectional
view of the pig receiver of the present invention. Figure 3 is a block
diagram of a method of injecting a pig into a flowline of the present
invention. Figure 4 is a block diagram of a method of assembling a subsea
pig receiver in a flowline in the present invention. Fiowre 5 is a block
diagram of a method of collecting a sample from a subsea flowline of the
present invention. DESCRIPTION OF THE PREFERRED EMBODIMENTS One aspect of
the present invention is directed toward a pig receiving system which
comprises a flowline 10 comprising a connector hub 12 mounted on the
flowline and a pig passageway 14, as shown in Figure lA. In a preferred
embodiment, the flowline comprises a curved section adjacent to the
connector hub. The system further comprises a pig receiver 16 mounted to
the connector hub. The receiver comprises an outer body 18 defining as
inner volume 20 sufficiently large to contain a pig sized to abrasively
clean the flowline, as shown in Figure lA. The receiver further comprises
an inlet section 22 adjacent to the inner volume, as shown in Figure IA.
The outer body of the receiver comprises openings 24 large enough to allow
debris to pass through them and small enough to prevent a pig from passing
through them: In one preferred embodiment, the receiver is vertically
mounted, as shown in Figure lA. In another preferred embodiment, the
receiver comprises a check valve 11, mounted in the inlet, as shown in
Figure 2. In another preferred embodiment, the check valve 11, is a flapper
valve. In a preferred embodiment) the receiver comprises a removable top
section 17, large enough to permit the extraction of a pig from the
receiver when the top section is removed, as shown in Figure 2. The present
invention is also directed to a pig launching system comprising a
pressurized accumulator 13 in fluid communication with a pig launcher 9, as
shown in Figure 1B. The accumulator is connected to the launcher such that
it can provide sufficient pressure to propel a   30 June 2004 pig into the
flowline. In a preferred embodiment, an injection line 7 connects the
accumulator to the pig launcher as shown in Figure 1B. A flow control
device 8 is installed in the injection line, as shown in Figure 1B. In a
preferred embodiment the accumulator is pressurized with nitrogen and
seawater. ' The invention further comprises a pig retention mechanism 15
mounted in the receiver, as shown in Figure 2. In the preferred embodiment,
the pig retention mechanism comprises at least two spring loaded latches
15, mounted on opposite sides of the inlet section. The latches are
co~gured to project radially into the inlet section after the pig travels
past them such that they prevent the pig from dropping back into the
flowline. In another preferred embodiment, the system comprises a pig 19,
as shown in Figure 1. Another aspect of the present invention is directed
toward a method of injecting a pig into aflowline comprising placing the
pig in apig launcherhousing connected to aflowline, as shown in block 30 of
Figure 3. The housing has an inlet and an outlet. The method further
comprises opening a flow control device in a connecting line installed
between an outlet of a pressurized accumulator and the inlet of the
launcher housing for a sufficient amount of time to allow pressurized fluid
to flow from the accumulator, through the connecting line, and into the
launcher housing to inject the pig into the flowline as shown in block 32
of Figure 3. The gig may be received by a host facility in fluid
communication with the flowline. In a preferred embodiment, opening the
flow control device is performed hydraulically 



using a diver or a remotely operated vehicle. In a preferred embodiment
where the flow control device is a hydraulic flow control valve, opening
the flow oontrol device comprises inserting a hot stab hydraulic fluid
injectorinto a manifold comprising the hydraulic flow control valve, and
hydraulically opening the hydraulic flow control valve. Another aspect of
the present invention is directed to a method of assembling a subsea pig
receiver in a flowline) comprising attaching a pig receiver having an inlet
section to a downline with a sling and lowering the receiver into the sea
to a location above a connector hub on a flowline, as shown in block 40 of
Figure 4. This method further comprises lowering the receiver into the sea
to a location above a connector hub on a flowliae, as shown in block 41 of
Figure 4. This method further comprises grasping the receiver with a
remotely operated vehicle as shown in block 42 of Figure 4.   30 June 2004
This method further comprises using the remotely operated vehicle to place
the inlet section of the receiver on the connector hub as shown in block 44
of Figure 4. This method further comprises connecting the receiver to the
flowline at the interface between the inlet section and the connector hub
as shown in block 46 of Figure 4. In a preferred embodiment, the connecting
is accomplished hydraulically. Another aspect of the present invention is
directed toward a method of collecting a sample from a subsea flowline.
This method comprises establishing a pressure in a sample collecting vessel
that is lower than a pressure in a subsea pressurized flowline to which the
vessel is connected as shown in block 50 of Figure 5. The same vessel which
functions as the accumulator in the pig launching and receiving system of
the present invention can function as the collecting vessel in this method
merely by reducing the pressure in the vessel as shown in block 50 of F
awre 5. In some applications, it will be desirable to use a collecting
vessel with a volume that is substantially less than the volume of an
accumulator used in conjunction with the pig launching and receiving system
of the present invention. This method further comprises opening a flow
control device in a connecting line installed between an outlet of the
sample collecting vessel in the inlet of a pig launcher housing in fluid
communication with the pressurized flowline, wherein the flowline contains
processed fluid. In a preferred embodiment, the opening is performed
hydraulically by a remotely operated vehicle. In another embodiment, the
opening may be performed by a diver. The flow control device is opened for
a sufficient amount of time to allow processed fluid to flow from the
flowline, through the launcher, and into the vessel as shown in block 52 of
Figure 5. In a preferred embodiment, this method furthercomprises closing
the flow control device after it has been opened for a preselected time, as
shown in block 54 of Figure 5. The foregoing disclosure and descriptionof
the invention are illustrative andexplanatory. Various changes in the size,
shape, and materials, as well as in the details of the illustrative
embodiments may be made without departing from the spirit of the invention.
5   30 June 2004 CLAIMS 1. A pig receiving system comprising: a. a flowline
comprising a connector hub mounted on said flowline; b. a pig receiver
mounted to said connector hub, said receiver comprising an outer body
defining an inner volume sufficiently large to contain a pig sized to
abrasively clean said flowline and further comprising an inlet section
adjacent to said inner volume, said outer body comprising openings large
enough to allow debris to pass through them and small enough to prevent a
pig from passing through them; c. a pig retention mechanism mounted in said
receiver and positioned such that it extends underneath a pig loaded in
said receiver in order to retain a pig in said receiver; and d. a pig
launcher connected to said flowline. 2. The system of claim 1, wherein said
receiver is vertically mounted. 



3. The system of claim 1, wherein said receiver comprises a check valve
mounted in said inlet section. 4. The system of claim 1, wherein said pig
retention mechanism comprises at least two spring loaded latches mounted on
opposite sides of said inlet section, said latches being configured to
project radially into the inlet section after the pig travels past them,
such that they prevent the pig from dropping back into the flowline. 5. The
system of claim 1, wherein said receiver comprises a removable top section
large enough to permit the extraction of a pig from said receiver when said
top section is removed. 6. The system of claim 1, further comprising a pig
in said pig receiver. 7. A method of injecting a pig into a flowline
comprising: a. placing a pig in a pig launcher housing connected to a
flowline, said housing having an inlet and an outlet; b. opening a flow
control device in a connecting line installed between an outlet of a
pressurized accumulator and the inlet of said launcher housing for a
sufficient amount of time to allow pressurized fluid to flow from said
accumulator, through said line, and into said launcher housing to inject
the pig into the flowpath;   30 June 2004 redirecting the direction of
travel of the pig out of the flowline and into a pig receiver connected to
the flowline at a point downstream from where the launcher housing is
connected to the flowline; and d. retaining the pig in the receiver,
wherein said retaining is performed by extending at least two spring loaded
latches radially into the receiver below the pig to prevent the pig from
passing back into the flowline. 8. The method of claim 7 wherein said
opening a flow control device is performed hydraulically by a remotely
operated vehicle. 9. A method of collecting a sample from a subsea
pressurized flowline comprising: a. establishing a pressure in a sample
collecting vessel that is .lower than the pressure in a subsea pressurized
flowline, to which said vessel is connected; and b. opening a flow control
device in a connecting line installed between said sample collecting vessel
and a pig launcher housing, mounted in fluid communication with a
pressurized flowline containing process fluid for a sufficient amount of
time to allow process fluid to flow from said flowline, through said
launcher, and then into said vessel. 10. The method of claim 9 wherein said
opening is performed hydraulically by a remotely operated vehicle. 11. The
method of claim 9 further comprising closing the flow control device after
it has been opened for a preselected time. load said pigs therein.
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