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(54) System for inspecting a casing

(57)  The present invention relates to a system for
inspecting a casing, such as a tubing, tubular, pipe, or
liner downhole. The casing is connected to a wellhead
partly arranged above a surface of a ground or on the
seabed and the wellhead is adapted to seal off an interior
part of the casing. The system comprises an inspection

device adapted to inspect the wellhead and/or an upper
part of the casing and the inspection device comprises
atleast one transmitter unit and at least one detector unit.
Moreover, the system comprises lowering means for low-
ering either the transmitter unit or the detector unit down
through the wellhead into the interior part of the casing.
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Description

Field of the Invention

[0001] The present invention relates to a system for
inspecting a casing, such as a tubing, tubular, pipe, or
liner downhole. The casing is connected with a wellhead
arranged partly above a surface of a ground or on a sea-
bed, which wellhead is adapted to seal off an interior part
of the casing. The system comprises an inspection de-
vice adapted to inspect the wellhead and/or a part of the
casing.

Background Art

[0002] In a subterranean well, the wellhead may be
surrounded by a foundation and the wellhead and the
foundation may unintendly be displaced in relation to
each other. In some cases, the ground around the well-
bore may not be stable enough to withstand the load of
the foundation, thus causing the foundation to sink slight-
ly into the ground or tilt slightly. In addition, stress on the
wellhead may affect the joint between the wellhead and
the casing as well as the upper part of the casing, which
may cause the casing to crack and thus become weak-
ened.

[0003] This is especially relevant in regard to subsea
wells, as the seabed often provides an insecure ground
for support of a foundation or equipment.

[0004] Loadson the wellhead or foundation may more-
over be enhanced when equipment is mounted on the
wellhead or is supported on the foundation surrounding
the wellhead, e.g. if a subsea well intervention module
is mounted onto the wellhead in order to carry out an
operation.

[0005] When the foundation surrounding the wellhead
has been displaced placing inadvertent stress on the
wellhead and thus the casing, or when a weak seabed
around the wellbore increases the risk of displacement,
the additional stress provided by the load of the equip-
ment may cause the foundation and/or the wellhead to
tilt even further, creating even further strain on the well-
head and thus also on the joint between the wellhead
and the casing as well as the upper part of the casing.
As a consequence, large cracks may occur in the casing
causing it to leak.

[0006] Moreover, the casing itself may be displaced or
bent making access through the casing difficult. The risk
of this is increased if the material of the casing has been
weakened as well.

[0007] There is thus a need to be able to see whether
the material of the wellhead and/or the upper part of the
casing has been weakened, whether there are cracks in
the casing, and whether part of the casing has been dis-
placed or bent.
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Summary of the Invention

[0008] Itis an object of the present invention to wholly
or partly overcome the above disadvantages and draw-
backs of the prior art. More specifically, it is an object to
provide an improved system for inspecting a casing such
as a tubing, tubular, pipe, or liner downhole, by means
of which it is possible to check for weaknesses in the
material of the casing and for possible cracks or bends
in the casing.

[0009] Theabove objects, together with numerous oth-
er objects, advantages, and features, which will become
evident from the below description, are accomplished by
a solution in accordance with the present invention by a
system for inspecting a casing, such as a tubing, tubular,
pipe, or liner downhole, which casing is connected with
a wellhead arranged partly above a surface of a ground
or on a seabed and which wellhead again is adapted to
seal off an interior part of the casing, the system com-
prising:

- aninspection device adapted to inspect the wellhead
and/or an upper part of the casing, wherein the in-
spection device comprises:

- atleast one transmitter unit, and

- atleast one detector unit, and

- alowering means for lowering either the transmitter
unit or the detector unit down through the wellhead
into the interior part of the casing.

[0010] Such a system makes it possible to check for
weaknesses in the material of the casing and for possible
cracks or bends in the casing. Moreover, the inspection
process can be carried out before placing heavy loads
on or around the wellhead, and stress on the wellhead
is thus avoided. The entire inspection process takes
place before mounting any equipment either directly or
indirectly on the wellhead, also serving to avoid inadvert-
ent stress on the wellhead.

[0011] Furthermore, if cracks or weaknesses are ob-
served in the casing wall, the well may very often be too
insecure to produce from, as a consequence of which it
has to be closed and replaced by a new well. In addition,
to have a well in operation with a casing or a wellhead
which has cracks or is weakened in material may have
severe environmental consequences, since these cracks
or weaknesses may cause the well to leak, allowing fluid
from the interior of the casing to escape into the environ-
ment. This may also be avoided by the system according
to the present invention.

[0012] By acasing is meant all kinds of pipes, tubings,
tubulars, liners, strings, etc. used downhole in relation to
oil or natural gas production.

[0013] In one embodiment, the detector unit may be
arranged inside the wellhead or the casing and the trans-
mitter unit may be arranged outside the wellhead or the
casing, or vice versa.

[0014] The detector unit may be an image recording
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device or be connected to an image recording device in
order to detect any irregularity of the wellhead or the cas-
ing.

[0015] The transmitter unit may be arranged subterra-
neanly at a distance from the casing.

[0016] Thus,the transmitter unitmay emitradiation be-
low ground level, making it possible to align the transmit-
ter unit with the detector unit vertically. When the trans-
mitter unit and the detector unit are placed at approxi-
mately the same vertical level, it is possible to isolate the
exposed area of the casing - i.e. the upper part of the
casing just below ground level - for inspection for cracks
and weaknesses in the material.

[0017] Three or more transmitter units may be ar-
ranged around the casing with predetermined distances
between them and with predetermined distances from
the casing.

[0018] When placing a minimum of three transmitter
units with a distance between them around the casing,
it is possible to cover the entire circular form of the casing
and thus to inspect the entire periphery of the casing by
rotating the detector unit.

[0019] In one embodiment of the system, the lowering
means may comprise rotation means enabling either the
transmitter unit or the detector unit to be rotated within
the wellhead and/or the casing. Alternatively, the trans-
mitter unit or detector unit itself may comprise rotation
means. Preferably, itis the detector unit which is lowered
into the casing and which is rotated.

[0020] In this way, the entire periphery of the casing
may be inspected in a simple manner, simply by rotating
either the transmitter unit or the detector unit

[0021] Inaddition, the transmitter unit and detector unit
of the inspection device may comprise radiographic
means.

[0022] When the inspection device has radiographic
means, inspection of the material of the casing may be
performed in a simple and non-destructive manner,
which again provides a simple and reliable method for
testing the state of the wellhead and/or the upper part of
the casing.

[0023] Inone embodiment, the transmitter unit may be
a source of electromagnetic radiation and the detector
unit may be a radiation detector.

[0024] Moreover, the electromagneticradiation may lie
within an X-ray spectrum or a gamma ray spectrum.
[0025] In a further embodiment, the detector unit may
be connected to signal processing and displaying equip-
ment and signals received from the detector unit may be
processed to cross-sectional radiographic images of the
wellhead and/or the upper part of the casing.

[0026] Thus, an operator may monitor the state of the
wellhead and casing in order to identify possible cracks
and/or weaknesses.

[0027] In yet a further embodiment, the detector unit
may be a photographic plate or a photostimulable phos-
phor plate.

[0028] In other embodiments of the system, the trans-
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mitter unit and detector unit of the inspection device may
comprise acoustic means, thus providing alternative
ways of inspecting the material of the casing in a way
which is simple, non-destructive, as well as reliable.
[0029] The system may be adapted to operate subsea.
[0030] Especially when operating subsea, the ground
around the well bore may often be unstable, and equip-
ment resting on the seabed may thus often be displaced
in relation to the wellhead and the casing.

[0031] In one embodiment, a wireline may moreover
be connected to the transmitter unit and/or the detector
unit.

[0032] Using wireline makes it easier to control the dif-
ferent units. Moreover, cables may be used to control
units from a distance and data and/or signals may be
transmitted by wireline. In addition, wireline may be used
to raise or lower the units.

[0033] When using signal processing and displaying
equipment, a storage device may be connected to this
equipment.

[0034] Itis thus possible to save the images for study
at a later time, or for use as documentation.

[0035] In addition, the invention relates to a method
for inspecting a casing, such as a tubing, tubular, pipe,
or liner downhole, which casing is connected with a well-
head arranged partly above a surface of a ground or on
a seabed and which wellhead again is adapted to seal
off an interior part of the casing, the method comprising
the steps of:

- positioning a transmitter unit or detector unit outside
the wellhead and the casing,

- providing access to the interior of the wellhead,

- lowering a transmitter unit or detector unit down
through the wellhead into an interior part of the upper
part of the casing,

- aligning the transmitter unit or detector unit placed
outside the wellhead and casing with the transmitter
unit or detector unit placed inside the wellhead and
casing, and

- transmitting a ray, radiation, or a signal from the
transmitter unit to the detector unit through the well-
head and casing in order to inspect an area of the
wellhead or casing through which the ray, radiation,
or signal passes.

[0036] In one embodiment of the method, at least one
hole may be provided in the subsoil around the casing
and a transmitter unit may be arranged in the hole.
[0037] Inanother embodiment, atleast one transmitter
unit may be inserted into the subsoil.

[0038] In addition, the unit placed inside the wellhead
and casing may be rotated.

Brief Description of the Drawings

[0039] The invention and its many advantages will be
described in more detail below with reference to the ac-
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companying schematic drawings, which for the purpose
of illustration show some non-limiting embodiments and
in which

Fig. 1 shows a system according to the present in-
vention for inspecting a casing inserted in a wellbore
subsea,

Fig. 2 shows a horizontal cross-section of another
embodiment of the system where three transmitter
units are arranged around the casing with predeter-
mined distances between them and with predeter-
mined distances from the casing,

Fig. 3 shows another system according to the
present invention for inspecting a casing inserted in
a wellbore,

Fig. 4 schematically shows a signal processing and
displaying equipment according to the invention, and

Figs. 5 and 6 show different examples of a casing to
be inspected.

[0040] Allthe figures are highly schematic and not nec-
essarily to scale, and they show only those parts which
are necessary in order to elucidate the invention, other
parts being omitted or merely suggested.

Detailed description of the invention

[0041] In Fig. 1, a system 1 for inspecting a casing 2
inserted in a wellbore subsea is shown. The casing 2 is
connected to a wellhead 3 partly arranged on the seabed
15 and surrounded by a foundation 12. The system also
comprises an inspection device.

[0042] The casing 2 often consists of steel tubing hav-
ing a wall thickness and a mainly circular cross-sectional
form.

[0043] In this case, the inspection device consists of a
detector unit 7 placed within the upper part 5 of the casing
2 - which upper part of the casing, however, lies below
the seabed 15 - and a number of transmitter units 6 ar-
ranged in the seabed 15 around the foundation 12 with
predetermined distances between them and with prede-
termined distances from the casing. Both the detector
unit 7 and the transmitter units 6 are connected to a vessel
16 on the surface of the sea via wirelines 17.

[0044] The number of both detector units 7 and trans-
mitter units 6 may vary. Thus, in another embodiment, it
is possible to have more than one detector unit 7 and
only one transmitter unit 6. Also, it may be that it is a
transmitter unit 6 that is placed within the upper part 5 of
the casing instead of a detector unit 7. However, the so-
lution where it is the detector unit 7 that is placed inside
the upper part 5 of the casing is preferred at present.
[0045] InFig. 1, the detector unit 7 and the transmitter
units 6 are connected to the vessel 16 on the surface via
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wirelines 17; however, other forms of lowering means
may be used instead.

[0046] In Fig. 2, an inspection device 4 consisting of
one detector unit 7 and three transmitter units 6 is shown.
The detector unit 7 is placed within the upper, subterra-
nean part 5 of the casing and the three transmitter units
6 are arranged around the casing 2 with predetermined
distances between them and with predetermined dis-
tances from the casing. Like in Fig. 1, the casing 2 is
surrounded by a foundation 12.

[0047] In the embodiment shown in Fig. 2, the trans-
mitter units 6 may be sources of electromagnetic radia-
tion and the detector unit 7 may be a radiation detector.
The transmitter units 6 emit radiation (indicated by the
dotted lines) which is detected by the detector unit 7. This
makes it possible to align the transmitter units 6 with the
detector unit 7 vertically. When the transmitter units 6
and the detector unit 7 are placed at approximately the
same vertical level, the exposed area of the casing - i.e.
the upper part 5 of the casing just below ground level -
is isolated, making it possible to inspect the area for
cracks and weaknesses in the material.

[0048] Placing a minimum of three transmitter units 6
with a distance between them around the casing 2 makes
it possible to cover the entire circular form of the casing
and thus to inspect the entire periphery of the casing by
rotating the detector unit 4 within the upper, subterranean
part 5 of the casing.

[0049] As mentioned above, the system 1, consisting
of the transmitter 6 and detector units 7 of the inspection
device, may use electromagnetic radiation for inspecting
the casing 2 and/or the wellhead 3. Advantageously, the
electromagnetic radiation may lie within an X-ray spec-
trum or a gamma ray spectrum.

[0050] Inotherembodiments of the system 1 according
to the invention, the transmitter 6 and detector units 7 of
the inspection device 4 may use acoustic for inspecting
the casing 2 and/or the wellhead 3.

[0051] Even though the present invention has mainly
been described in relation to a subsea well, the invention
might as well be used in connection with other wells, e.g.
as shown in Fig. 3.

[0052] In Fig. 3, a vehicle 20 comprises lowering
means 8 in the form of a crane and a winch. The lowering
means 8 is connected to the detector unit 7, which is
lowered into the casing 2 through the wellhead 3. The
transmitter units 6 are placed in holes below a surface
of the ground 18 and transmit rays, radiation, or signals
(indicated by the arrows 21) through the ground and
through the wall of the casing 2 to the detector unit 7.
The detector unit 7 is connected to signal processing and
displaying equipment (not shown). When the system 1
uses e.g. electromagnetic radiation, the signals received
from the detector unit 7 are processed to cross-sectional
radiographic images of the wellhead 3 and/or the upper
part 5 of the casing, which may be used to inspect the
casing and/or wellhead for any irregularities that might
influence the strength of the casing. This is shown sche-



7 EP 2 309 096 A1 8

matically in Fig. 4. Inthis embodiment, the signal process-
ing and displaying equipment 25 comprises a signal
processing unit 26, a storage device 27, and a displaying
device 28.

[0053] Figs. 5 and 6 show two examples of a casing 2
with irregularities.

[0054] In Fig. 5, two cracks 30 have appeared in the
wall of the casing 2. The strength of the casing 2 in this
area will thus have been limited and, as a consequence
that the casing may collapse and/or leak may occur in
this area. Such cracks 30 can be discovered using the
system 1 according to the present invention.

[0055] In the example of Fig. 6, the casing has been
bent. Here, the casing 2 is connected to a foundation 12,
which has tilted in relation to its original position, causing
the casing 2 to bend in the area 31. In this example, the
casing 2 is very difficult to use since no tool or equipment
can be brought to operate properly inside the casing, but
will be hindered by the bend. This irregularity may also
be discovered using the system 1 according to the
present invention.

[0056] Although the invention has been described in
the above in connection with preferred embodiments of
the invention, it will be evident for a person skilled in the
art that several modifications are conceivable without de-
parting from the invention as defined by the following
claims.

Claims

1. A system (1) for inspecting a casing (2), such as a
tubing, tubular, pipe, or liner downhole, which casing
(2) is connected with a wellhead (3) arranged partly
above a surface of a ground or on a seabed and
which wellhead againis adapted to seal off an interior
part of the casing (2), the system (1) comprising:

- aninspection device (4) adapted to inspect the
wellhead and/or an upper part (5) of the casing
(2), wherein the inspection device (4) compris-
es:

- at least one transmitter unit (6), and

- at least one detector unit (7), and

- a lowering means (8) for lowering either the
transmitter unit or the detector unit down through
the wellhead into the interior part of the casing

).

2. A system according to claim 1, wherein the detector
unit (7) is arranged inside the wellhead (3) or the
casing (2) and the transmitter unit (6) is arranged
outside the wellhead or the casing, or vice versa.

3. A system according to claim 1 or 2, wherein the de-
tector unit (7) is an image recording device or con-
nected to an image recording device in order to de-
tect any irregularity of the wellhead or the casing.
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4.

10.

11.

12.

13.

14.

15.

A system according to any of the preceding claims,
wherein the transmitter unit (6) is arranged subter-
raneanly at a distance from the casing (2).

A system according to claim 1, wherein three or more
transmitter units (6) are arranged spaced apart and
at a distance from the casing.

A system according to claim 1, wherein the lowering
means (8) comprises rotation means enabling either
the transmitter unit (6) or the detector unit (7) to be
rotated within the wellhead and/or the casing, the
transmitter unit (6) or the detector unit (7) itself alter-
natively comprising rotation means.

A system accordingto claim 1 or 2, wherein the trans-
mitter unit (6) and detector unit (7) of the inspection
device (4) comprises radiographic means.

A system according to claim 3, wherein the transmit-
ter unit (6) is a source of electromagnetic radiation
and the detector unit (7) is a radiation detector.

A system according to claim 4, wherein the electro-
magnetic radiation lies within an X-ray spectrum or
a gamma ray spectrum.

A system according to any of the preceding claims,
wherein the detector unit (7) is connected to signal
processing and displaying equipment.

A system according to claim 7, wherein signals re-
ceived from the detector unit (7) are processed to
cross-sectional radiographic images of the wellhead
and/or the upper part of the casing.

A system according to any of the preceding claims,
wherein the detector unit (7) is a photographic plate
or a photostimulable phosphor plate.

A system according to claim 1, wherein the transmit-
ter unit (6) and the detector unit (7) of the inspection
device comprise acoustic means.

A system according to any of the preceding claims,
wherein the system is adapted to operate subsea.

A method for inspecting a casing (2), such as a tub-
ing, tubular, pipe, or liner downhole, which casing
(2) is connected with a wellhead (3) arranged partly
above a surface of a ground or on a seabed and
which wellhead (3) again is adapted to seal off an
interior part of the casing (2), the method comprising
the steps of:

- positioning a transmitter unit (6) or detector unit
(7) outside the wellhead (3) and casing (2),
- providing access to the interior of the wellhead
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).

- lowering a transmitter unit (6) or detector unit
(7) down through the wellhead (3) into an interior
part of the upper part of the casing (2),

- aligning the transmitter unit (6) or detector unit
(7) placed outside the wellhead and casing with
the transmitter unit (6) or detector unit (7) placed
inside the wellhead and casing, and

- transmitting a ray, radiation, or a signal from
the transmitter unit (6) to the detector unit (7)
through the wellhead and casing in order to in-
spect an area of the wellhead or casing through
which the ray, radiation, or signal passes.
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