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(54) Pipeline pig

(57) A pipeline pig (10) for inspection and cleaning
of an inner wall (13) of a pipeline (12) is described. The
pipeline pig comprises an elongate body (15) having a
forward end portion (16) and a rear end portion (17), and
a central portion (18) which, during pigging of a pipeline
(12), is adapted to clean the inner wall (13) of the pipeline.
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The pipeline pig (10) is provided with a camera unit (21)
such that the camera unit, during pigging of a pipeline
(12), can take images and/or video film of the inner wall
(13) of the pipeline. The pipeline pig (10), during pigging
of a pipeline (12), is independent of external connecting
means such as hoses, cables and/or other means.
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Description

[0001] The present invention relates to a pipeline pig
for simultaneous inspection and cleaning of a pipeline.
[0002] Today, internal cleaning of a pipeline and in-
spection of the pipeline to detect damage thereto are two
different operations carried out using a different type of
equipment, by different people and at different times.
[0003] Specially made cleaning pigs for internal scrap-
ing and cleaning of pipelines exist. However, these clean-
ing pigs are not made to be able to carry out inspection
of the pipeline as the pig is run through it. Pipeline in-
spection systems usually comprise a specially designed
tractor or similar device capable of moving internally back
and forth in a pipeline and are provided with a camera
for inspection of the pipeline. Connected to the device
are cables, hoses and the like that extend back through
the pipeline to an operator. The device can be controlled
through the cables and signals can be transmitted
through them from the camera back to receiver equip-
ment monitored by the operator. Hoses, pipes and the
like transfer a fluid under pressure for propulsion of the
device. Alternatively, the device can be pushed in and
pulled out of the pipeline. This requires the connection
of a pipe or the like that is relatively rigid. The known
devices therefore require a great deal of equipment at
the location where the inspection is to take place, and
since the devices are connected to cables, hoses and
the like, they also have a highly limited range.

[0004] The object of the present invention has there-
fore been to facilitate cleaning and checking of pipelines
and to provide equipment for cleaning and inspection of
pipelines that has as simpler design than the known sys-
tems.

[0005] Anotherobjecthas beento make the equipment
less costly to produce and simpler to use than today’s
known systems.

[0006] This is achieved by means of a pipeline pig as
defined in independent claim 1. Additional embodiments
of the pipeline pig are defined in dependent claims 2-15.
[0007] A pipeline pig is provided for inspection and
cleaning of an internal wall of a pipeline. The pipeline pig
comprises an elongate body with a forward end portion
and arear end portion in relation to the direction of travel
of the pig during pigging of a pipeline, and a central por-
tion which, during pigging of a pipeline, is adapted to
clean the inner wall of the pipeline. The pipeline pig is
provided with a camera unit such that the camera unit,
during pigging of a pipeline, is able to take images (i.e.,
stillimages) and/or video film of the inner wall of the pipe-
line. During pigging of a pipeline, the pipeline pig is in-
dependent of external connecting means, i.e., that the
pipeline pig is without external physical connections,
such as hoses, cables and/or other means, and is pushed
through the pipeline by means of a pressurised fluid, i.e.,
a liquid or a gas, but preferably a liquid, which pushes
the pipeline pig through the pipeline by exerting a force
on the rear end portion of the pig.
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[0008] The fact that the pipeline pig body is elongate
means that the length of the pig is greater than its diam-
eter. The result of this is that the forward portion of the
body, where the camera unit’s camera is located, re-
mains in front when the pipeline pig is run though a pipe-
line. The pipeline pig can preferably be rotated about its
own longitudinal axis, i.e., a central axis through the for-
ward portion, central portion and rear portion of the body
which is substantially coaxial with the longitudinal central
axis of the pipeline through which the pig is run, but is,
because of the body’s elongate form, unable to rotate
about other axes as it is run through the pipeline.
[0009] The fact that the pipeline pig is independent of
external connecting means, i.e., without physical con-
nections, during the pigging of a pipeline means, inter
alia, that the pipeline pig is not connected to pipes, hoses
or the like that push or pull the pipeline pig through the
pipeline or that supply the pig with a fluid under pressure
thatis used to move the pipeline pig through the pipeline.
This also means that the pipeline pig is not connected to
signal cables, electrical cables or other types of cable for
control of the pipeline pig, supply of electric power to the
pig, transfer of video film and/or image recordings or the
like.

[0010] As the pipeline pig has no physical connections
when it is run through a pipeline, the pig, during pigging
of a pipeline, is preferably adapted to be driven through
the pipeline by a pressurised fluid that presses on the
rear end portion of the pig. Since the pipeline pig is not
connected to hoses, cables and other similar means dur-
ing pigging, itcan be run through the pipeline over amuch
longer distance than would have been possible had the
pipeline pig been connected to hoses, cables and/or sim-
ilar means.

[0011] The pipeline pig body, as mentioned, comprises
a central portion that preferably extends between the for-
ward end portion and the rear end portion and is adapted
to clean the inner wall of the pipeline. Therefore, the cen-
tral portion of the body preferably has an external diam-
eter thatis as large as or larger than the internal diameter
of the pipeline. This means that the size of the pipeline
pig, especially the central portion of the body, is adapted
to the internal diameter of the pipeline such that the cen-
tral portion presses against the inner wall of the pipeline
with a required force to ensure that desired cleaning of
the inner wall of the pipeline is achieved. The surface of
the central portion can in a known way also be configured
so as to ensure that the cleaning effect is optimal. The
surface of the central portion can optionally also be pro-
vided with scraping means that will improve the ability of
the pipeline pig to remove material that is stuck to the
inner wall of the pipeline.

[0012] The body is preferably configured with at least
one cavity that extends inside the body from the forward
end portion of the body. The camera unit is arranged in
the at least one cavity such that the camera unit, during
pigging of a pipeline, can take images and/or video film
of the inner wall of the pipeline.
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[0013] The body is preferably made of a flexible mate-
rial such as a flexible plastic or rubber material. For ex-
ample, a two-component foamed plastic, such as poly-
urethane, may be used, but other suitable materials may
of course be also employed as long as they are so flexible
as to be able to adapt to a certain degree to the inner
diameter of the pipeline such that the pipeline pig can be
introduced into the pipeline even if the pipeline pig body
has a central portion having a diameter slightly larger
than the internal diameter of the pipeline, and such that
the pipeline pig can pass though bends and curves in the
pipeline, and at the same time are not more flexible than
as to allow the central portion to exert a desired pressure
against the inner wall of the pipeline such that desired
cleaning is accomplished.

[0014] The pipeline pig body may be provided with a
helical groove that is formed in the outer surface of the
body and extends from the rear end portion of the body
to the forward end portion thereof. When the pipeline pig
is pushed through a pipeline by means of a pressurised
fluid, a small portion of the fluid will be pressed through
the groove and, because of the helical form of the groove,
will cause the pipeline pig to rotate about its own longi-
tudinal axis. This combined rotational movement and ax-
ial displacement of the pipeline pig through the pipeline
will further improve the ability of the pig to clean the inner
wall of the pipeline.

[0015] The camera unit preferably comprises at least
one camera and a memory unit for storage of images
and/or video film taken by the camera. The camera unit
is also provided with a battery having sufficient capacity
for operation of the camera unit whilst the pipeline pig is
sent through the pipeline or the part of the pipeline that
is to be pigged. Since image and/or video film recordings
are stored in a suitable memory unit in the pipeline pig,
the pig can be made much simpler than known devices
for inspection of pipelines as the use of signal cables for
transfer of images and/or video film is avoided. In addi-
tion, the present pipeline pig willhave alarger range since
it is independent of cables. The pipeline pig can thus be
sent through a desired length of a pipeline whilst image
and/or video recordings are made of the inner wall of the
pipeline.

[0016] The camera unit may also be provided with a
transmitter for wireless transfer of images and/or video
film taken by the camera to a receiver unit external to the
pipeline pig. This can typically be through use of Wi-Fi,
Bluetooth or other types of signals capable of being used
for wireless communication between two or more units.
With wireless transfer of images and/or video film taken
by the camera as the pipeline pig moves through the
pipeline, an assessment can be made of the images
and/or video film, and hence of the pipeline’s integrity, in
real time. Atthe same time, images and/or video film that
are captured can be stored in a memory unit for optional
more thorough examination after the pigging of pipelines
has been completed.

[0017] The pipeline pig can also be provided with a

10

15

20

25

30

35

40

45

50

55

positioning means for determining the position of the pig
in a pipeline during pigging of the pipeline. This can, for
example, be a GPS. The positioning means is preferably
arranged in the camera unit. The image and/or video re-
cordings can thus be provided with position data so that
when, during an examination of image and/or video film
recordings after the pigging operation, irregularities are
discovered in the recordings, it is possible with the aid of
the recorded position data to determine exact location or
locations of the irregularities in the pipeline. The position-
ing means can advantageously be arranged in the cavity
of the body, and is preferably incorporated in the camera
unit.

[0018] The camera unit can be secured permanently
in the cavity of the body, for example, in that the camera
unit is glued in place in the cavity or moulded into the
body during manufacture thereof. The pipeline pig can
thus be made in a simple and inexpensive manner, and
itis conceivable that the pig can be a disposable pipeline
pig, i.e., that the pig is run through a pipeline once and
is disposed of after the stored images and/or video data
has been retrieved. Alternatively, the camera unit, or op-
tionally only the memory unit, can be detachably ar-
ranged in the body cavity. The pipeline pig can thus be
run multiple times through one or more pipelines.
[0019] The pipeline pig body may, of course, be pro-
vided with two or more cavities in the forward portion of
the body, a camera unitfor capturingimages and/or video
film during pigging of a pipeline being arranged in each
cavity. With such a configuration of the pipeline pig, the
camera in each camera unit need only cover a part of
the inner wall of the pipeline, and it will thus be possible
to obtain better and more distinct image and/or video
recordings that will more easily detect any damage or
other problems in the pipeline.

[0020] The pipeline pig body, as mentioned above, is
configured with one or more cavities that are adapted to
corresponding camera units which are arranged in their
respective cavity. Apart from these cavities, in which
camera units are arranged, the pig body has a compact
configuration with no internal closed cavities or voids.
This makes iteasy to produce the pipeline pig and it gives
the pig a regular rigidity, enabling it to exert a constant
pressure on the inner wall of the pipeline during pigging.
[0021] A non-limiting practical embodiment of the
present invention will be described in more detail below,
with reference to the attached figures, wherein:

Figure 1 shows an embodiment of the pipeline pig
with a camera unit.

Figure 2 shows an embodiment of the pipeline pig
with a transmitter for wireless signals and a position-
ing means.

Figure 3 shows an embodiment of the pipeline pig
with two camera units.
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[0022] Figures 1-3 show a pipeline pig 10 as the pigis
being run through a pipeline 12 with the aid of a pressu-
rised fluid as indicated by the arrows F. The pressurised
fluid exerts aforce on the pipeline pig thatdrivesitthrough
the pipeline 12.

[0023] The pipeline pig 10 comprises a body 15 which
has a forward end portion 16, a rear end portion 17 and
a central portion 18 that extends from the forward end
portion 16 to the rear end portion 18 such that the body
15 preferably forms a continuous whole.

[0024] The body 15 is preferably made of a soft and
flexible material such as a two-component foam material
as, for instance, polyurethane, so as to enable the pipe-
line pig 10 to pass through a bend in the pipeline 12 as
shown in the figures, and to a certain extent be adapted
to small variations in the internal diameter of the pipeline
12. Inasmuch as the central portion of the body is con-
figured with an external diameter that is slightly larger
than the internal diameter of the pipeline, the flexible na-
ture of the body will make it possible to introduce the
pipeline pig into the pipeline 12 whilst the central portion
18 presses against the inner wall 13 of the pipeline. A
good cleaning effect is thus obtained when the pipeline
pig 10 is pushed through the pipeline 12.

[0025] The body 15 is further preferably provided with
at least one cavity that projects into the body in the for-
ward end portion 16 thereof, i.e., at the opposite end of
the pipeline pig 10 in relation to the end where the pres-
surised fluid presses on the pig. In the cavity there is
arranged a camera unit 21. The camera unit 21 is pref-
erably fixedly secured in the cavity, for example, by
means of adhesive or the like. The camera unit 21 can
also be moulded into the body 15 during the manufacture
thereof. Alternatively, the camera unit 21 can be detach-
ably secured in the body cavity.

[0026] Thecameraunit21 comprises atleastone cam-
era 22 with a lens 23. The camera lens 23, as shown in
the figures, projects out from the forward portion of the
body such that the camera can continuously take video
film and/or stillimages of the inner wall 13 of the pipeline.
[0027] The camera is preferably digital and therefore
comprises an image sensor (not shown in the figures)
which records video film and images. The camera unit
21 further preferably comprises a storage unit 24 that is
signally connected to the image sensor such that video
film and/or images taken by the camera 22 are stored in
the storage unit24. The storage unit 24 can be a standard
memory chip that is in general use today.

[0028] As indicated in Figure 2, the pipeline pig 10, if
so desired, can be provided with a transmitter 26 for wire-
less transfer of data to an external unit, for example, Wi-
Fi or Bluetooth. The external unit can typically be a com-
puter, such that when the pipeline pig 10 has been run
through a pipeline, video and/orimage data that has been
captured and stored on the image sensor as the pipeline
pig was run through the pipeline can easily be transmitted
wirelessly to the computer. [fitis practically possible, i.e.,
that the signals from the transmitter 26 are sufficiently
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strong, the signals can also be continuously transmitted
wirelessly from the pipeline pig 10 to an external unit,
such as a computer, whilst the pipeline pig 10 is being
run through the pipeline 12.

[0029] The pipeline pig 10 may also be provided with
apositioning device 28 as indicated in Figure 2. This can,
for example, be a GPS. With a positioning device, it will
be possible to know where in the pipeline 12 the pig has
been ata giventime. If, afterwards, defects in the pipeline
are discovered on the video film and/or images taken
during the pigging operation, it will be possible to com-
pare with the time when the video film orimage was taken
and thus find the point in the pipeline that must be exam-
ined more closely or repaired.

[0030] Figure 3 shows an embodiment of the pipeline
pig 10 where the body 15 is configured with two cavities,
and where two camera units 21 are arranged in their re-
spective cavity in the body 15. With two cameras, it will
be possible to arrange each camera unit 21 closer to the
inner wall 13 of the pipeline and direct the camera more
towards the inner wall 13 of the pipeline. This means that
video film and/or images of better quality are obtained
and it is more likely that any damage to the pipeline 12
will be visible. In Figure 3, the pipeline pig 10 is shown
provided with two camera units 21, butitis of course also
possible to arranged three or more camera units 21 in
the body 15.

[0031] Apart from the fact that the pipeline pig 10
shown in Figure 3 is provided with two camera units 21,
the pig 10 in Figure 3 is identical to that shown in Figure
1. The features of the pipeline pig 10 that are identical
and that have been explained above will not be repeated
here.

[0032] It should be mentioned, too, that an embodi-
ment of the pipeline pig 10 that is provided with two or
more camera unit 21, as indicated in Figure 3, can also
be provided with a transmitter 26 for wireless communi-
cation including a transfer of data to an external unit as
explained above in connection with the embodiment of
the pipeline pig 10 shown in Figure 2. It will normally be
sufficient to include one such transmitter 26 arranged in
one of the cavities in the body 15, preferably, but not
necessarily, incorporated in the camera unit 21 that is
arranged in the cavity. The pipeline pig 10 can of course
also be equipped with two or more transmitters, if so de-
sired.

[0033] Similarly, an embodiment of the pipeline pig 10
that is provided with two or more camera units 21 as
shown in Figure 3, can also be provided with a positioning
device 28 as explained above in connection with the em-
bodiment of the pipeline pig 10 shown in Figure 2. As
mentioned, this can, for example, be a GPS. It will nor-
mally be sufficient to include one such positioning device
28 in the pipeline pig 10, arranged in one of the cavities
in the body 15 and preferably, but not necessarily, incor-
porated in the camera unit 21 that is arranged in the cav-
ity. The pipeline pig 10 can of course also be equipped
with two or more positioning devices if so desired.
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[0034] As shown in the figures, the pipeline pig body
15 is preferably provided with a helical groove 19 extend-
ing at least once, but preferably several times, around
the exterior of the body from the rear end portion 17 to
the forward end portion 16. During pigging of a pipeline,
a small portion of the pressurised fluid that drives the
pipeline pig through the pipeline will thus flow through
the groove and impart rotation to the pipeline pig as it is
run through the pipeline 10. This combined rotary move-
ment and axial displacement of the pipeline pig as the
pig is pushed through the pipeline by the pressurised
fluid will contribute to a better cleaning of the inner wall
13 of the pipeline.

[0035] With the exception of the cavity or cavities in
the body 15 in which the camera unit or units 21 are
placed, the body 15 is preferably solid, i.e., that it is com-
pact and that there are no additional voids in the body
15. This means that the pipeline pig is robust and applies
an even pressure against the inner wall 13 of the pipeline.
Since the pipeline pig is driven by a pressurised fluid
through the pipeline 12, it will also not be connected to
cables, hoses, pipes or other physical devices when driv-
en through the pipeline 12 by the pressurised fluid. The
pipeline pig is therefore easy to handle and use, and does
not require any extra equipment at the location in which
it is to be used. The pipeline pig 10 can quite easily be
introduced into and run through the pipeline 12 and then
removed from the pipeline 12 and taken to a suitable
place where data can be transferred to a computer for
examination of video and/orimage material that has been
captured during the pigging operation. As the pipeline
pig 10 is independent of external connecting means such
as hoses, cable and/or other means when it is driven
through the pipeline 12, it will also be capable of being
driven over longer distances through the pipeline 12.
[0036] It should be stressed that the illustrated embod-
iments must be regarded as examples of how the present
invention can be implemented without this being consid-
ered to be limiting beyond the limitations given by the
claims.

Claims

1. A pipeline pig (10) for inspection and cleaning of an
inner wall (13) of a pipeline (12), which pipeline pig
comprises an elongate body (15) having a forward
end portion (16) and arear end portion (17) in relation
to the direction of travel of the pipeline pig during
pigging of a pipeline (12), and a central portion (18)
which, during pigging of a pipeline (12), is adapted
to clean the inner wall (13) of the pipeline; which
pipeline pig (10) is provided with at least one camera
unit (21) such that the camera unit, during pigging
of a pipeline (12), can take images and/or video film
of the inner wall (13) of the pipeline; which pipeline
pig (10), during pigging of a pipeline (12), is inde-
pendent of external connecting means such as hos-
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10.

1.

es, cables and/or other means.

A pipeline pig according to claim 1,

characterised i n that the body (15) is configured
with at least one cavity extending inside the body
(15) from the forward end portion (16) of the body,
in which cavity the camera unit (21) is arranged such
that the camera unit, during pigging of a pipeline (12),
can take images and/or video film of the inner wall
(13) of the pipeline.

A pipeline pig according to one of claims 1-2,
characterised i n that the central portion (18) of the
body (15) has an external diameter that is as large
as or larger than the internal diameter of the pipeline
(12).

A pipeline pig according to one of claims 1-3,
characterised i n that the central portion (18) of the
body extends from the forward (16) end portion of
the body to the rear end portion (17) thereof.

A pipeline pig according to one of claims 1-4,
characterised in that the body (15) is made of a
flexible material such as a flexible plastic or rubber
material.

A pipeline pig according to one of claims 1-5,
characterised i n that the pipeline pig body (15) is
provided with a helical groove (19) formed in the out-
er surface of body and extending from the rear por-
tion (17) of the body to the forward end portion (16)
thereof.

A pipeline pig according to one of claims 1-6,
characterised i n that the camera unit (21) compris-
es a camera (22) and a memory unit (24) for storing
images and/or video film taken by the camera.

A pipeline pig according to one of claims 1-7,
characterised i n that the camera unit (21) compris-
es a transmitter (26) for wireless transfer of images
and/or video film taken by the camera (22) to a re-
ceiver unit external to the pipeline pig (10).

A pipeline pig according to one of claims 1-8,
characterised i n that the pipeline pig comprises a
positioning means (28) for determining the position
of the pig (10) in a pipeline (12) during pigging of the
pipeline.

A pipeline pig according to claim 9,

characterised i n that the positioning means (28) is
arranged in the cavity of the body (15), and preferably
is incorporated in the camera unit (21).

A pipeline pig according to one of claims 2-10,
characterised i n that the pipeline pig (10) is pro-
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vided with two or more camera units (21) for taking
images and/or video film during pigging of a pipeline
(12), which camera units (21) are arranged in the
same cavity or in separate cavities in the body (15).

A pipeline pig according to one of claims 1-12,
characterised i n that the at least one camera unit
(21) is moulded into the body (15).

A pipeline pig according to one of claims 2-11,
characterised i n that the camera unit or units (21)
are permanently secured in the cavity or cavities in
the body (15).

A pipeline pig according to one of claims 2-11,
characterised i n that the camera unit or units (21)
and/or the memory unit or units (24) are detachably
arranged in the cavity or cavities in the body (15).

A pipeline pig according to one of claims 1-14,
characterised i n that the rear (17) end portion and
that the pipeline pig body (15) has a compact con-
figuration without internal, closed voids.

A pipeline pig according to one of claims 1-15,
characterised i n that the pipeline pig (10), during
pigging of a pipeline (12) is adapted to be driven
through the pipeline by a pressurised fluid that press-
es on the rear end portion (17) of the pipeline pig.
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