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Description

Field of the invention

[0001] The presentinvention relates toa downhole tool
for insertion into a casing having a lateral extending from
a main casing. The presentinvention furthermore relates
to a downhole system and a method for guiding a wireline
of a downhole tool as described above.

Background art

[0002] From time to time, operations need to be per-
formed in wells downhole. This type of operation, such
as the opening or closing of a sliding sleeve, is often
performed by means of a downhole wireline tool. In the
event that the sliding sleeve is arranged in a lateral or
side track, the wireline tool is diverted into the lateral and
the wireline of the wireline tool is forced against the edge
formed between the main part of the casing and the lat-
eral. As the wireline tool moves forward in the lateral, the
wireline slides against the edge and is torn and frayed.
A wireline performing many jobs may thus eventually be
damaged to such an extent that it cannot be reused for
further operations.

Summary of the invention

[0003] 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 downhole wireline tool which is ca-
pable of preventing the wireline from being damaged as
the tool moves forward in the well.

[0004] 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
downhole tool for insertion into a casing having a lateral
extending from a main casing, the main casing having a
first diameter and the lateral having a second diameter,
the first diameter being larger than the second diameter,
the downhole tool comprising:

- atool body having a first tool end and a second tool
end and a tool width,

- a wireline connected with the first end of the tool
body, and

- a wireline guide device arranged at least partly
around the wireline, wherein the wireline is movably
arranged within the wireline guide device.

[0005] In an embodiment, the wireline guide device
may have a transport position and a guide position, the
wireline guide device having a width which is larger than
the second diameter of the lateral at least in the guide
position.

[0006] Also, the wireline guide device may have a first
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width in the transport position and a second width in the
guide position, the first width being smaller than the sec-
ond width.

[0007] The first width may be equal to or smaller than
the tool width.

[0008] Further, the wireline guide device may be ar-
ranged fully surrounding the wireline.

[0009] Moreover, the wireline guide device may com-
prise afirst part and a second part, the first part extending
in a first direction and the second part extending in a
second direction, defining an angle o between the parts.
[0010] In an embodiment, the first part may be longer
than the second part in the guide position.

[0011] The wireline guide device may comprise a first
part and a second part, each part having a first part end
and a second part end, and the first part ends may be
joined or connected and define an angle between the
parts.

[0012] The angle in the transport position may be
smaller than the angle in the guide position.

[0013] Furthermore, the angle in the transport position
may be smaller than 90°.

[0014] In addition, the first part may, in the transport
position, be connected with the tool body.

[0015] The wireline guide device may have a through-
going opening in which the wireline extends, the opening
having a diameter which is larger than a diameter of the
wireline.

[0016] Also, the wireline guide device may comprise a
spring for ensuring that the angle is larger than 20°.

[0017] In an embodiment, a spring may be arranged
in the connection between the first part and the second
part.

[0018] Moreover, the first part may be extendable in a

longitudinal direction thereof.

[0019] Additionally, the first part may comprise a spring
for extending the first part in the longitudinal direction.
[0020] Further, the second end of the first and second
parts may have a rounded shape.

[0021] The wireline guide device may be expandable
from the first width to the second width, the second width
being larger than the diameter of the lateral.

[0022] In addition, the wireline guide device may com-
prise an inflatable element.

[0023] In an embodiment, the wireline guide device
may be configured as a disc or a cone.

[0024] Furthermore, the downhole tool may comprise
a pump for inflating the wireline guide device.

[0025] Also, the wireline guide device may comprise a
guide body part, and at least a first arm and a second
arm, the first and second arms each comprising a first
arm part and a second arm part, the first and second arm
parts each having a first arm part end and a second arm
part end, the first arm part ends of the arm parts being
rotatably connected with the guide body part, and the
second arm part ends of each arm part being rotatably
connected with each other.

[0026] The guide body may comprise a first body part
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and a second body part, the first body part being dis-
placeably connected with the second body part.

[0027] Also, the first body part may be threadingly con-
nected with the second body part.

[0028] Moreover, the first arm parts may be slidably
connected with the guide body.

[0029] In an embodiment, the wireline guide device
may have an outer face, and a magnet may form part of
the outer face.

[0030] Further, the wireline guide device may be dis-
connectable from the tool body by means of a contact.
[0031] The contact may be an electronic contact or a
mechanical contact.

[0032] Furthermore, the tool body may comprise an
activation means for activating the contact in order to
release the wireline guide device.

[0033] The downhole tool as described above may fur-
ther comprise a lateral locator.

[0034] Also, the lateral locator may comprise an acti-
vation means for activating the contact and/or expanding
the wireline guide device.

[0035] In an embodiment, a sensor may be arranged
in the lateral locator.

[0036] The present invention also relates to a down-
hole system comprising:

- acasing having a lateral extending from a main cas-
ing, and

- adownhole tool according to any of the preceding
claims.

[0037] The presentinvention further relates to a meth-
od for guiding a wireline of a downhole tool as described
above, comprising the steps of:

- inserting the downhole tool into the casing,

- locating the lateral,

- positioning the wireline guide device in a transition
area between the main casing and the lateral, and

- guidingthe wireline through the wireline guide device
at the transition area for ensuring a distance is pro-
vided between the wireline and the transition area
when the downhole tool is present in the lateral.

[0038] The method as described above may further
comprise the step of activating the wireline guide device
from the first width to the second width when locating the
lateral.

Brief description of the drawings

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

Fig. 1a shows the downhole tool according to the

10

15

20

25

30

35

40

45

50

55

present invention in a casing and having a wireline
guide device which is shown in its transport position,

Fig. 1b shows the downhole tool of Fig. 1ainits guide
position,

Fig. 2a shows one embodiment of the tool having a
cone-shaped wireline guide device,

Fig. 2b shows the tool of Fig. 2a in its guide position,

Fig. 3ashows another embodiment of the tool having
an inflatable wireline guide device,

Fig. 3b shows the tool of Fig. 3a in its guide position,

Fig. 4a shows yet another embodiment of the tool in
its transport position,

Fig. 4b shows the tool of Fig. 4a in its guide position,

Fig. 4c shows an enlarged view of the wireline guide
device of Figs. 4a and 4b,

Fig. 5a shows yet another embodiment of the tool in
its transport position and havingamagnetin the wire-
line guide device,

Fig. 5b shows the tool of Fig. 5a in its guide position,

Fig. 6 shows an embodiment of the wireline guide
device, and

Fig. 7 shows another embodiment of the wireline
guide device having extendable arms.

[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. Especially, the
angle between the main casing and the lateral is not as
large as in most wells as illustrated in the drawings.

Detailed description of the invention

[0041] Fig. 1a shows a downhole tool 1 for insertion
into a casing 2 in a borehole 30. The casing has a lateral
3 extending from a main casing 4 in an angle from the
main casing for extending into the reservoir. The main
casing has a first diameter D4 which is larger than a sec-
ond diameter D, of the lateral. The downhole tool com-
prises a tool body 5 having afirst tool end 6 and a second
tool end 7 and a tool width w; which in Fig. 1 is also the
outer diameter of the tool body. A wireline 8 is connected
with the first tool end and is thus arranged closest to the
top of the well. The downhole tool 1 further comprises a
wireline guide device 9 which is arranged around the
wireline so that the wireline is slidably arranged within
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the wireline guide device. The tool comprises a driving
unit, such as a downhole tractor, having wheels rotatably
arranged on wheel arms for driving the tool forward in
the casing. As the tool moves into the lateral as shown
in Fig. 1b, the wireline is pressed towards a transition
area 31 between the main casing and the lateral. As the
wireline guide device reaches the transition, the wireline
guide device is seated in a guide position as shown in
Fig. 1b in which the wireline guide device is separated
from the tool body, and the wireline guide device guides
the wireline so that the wireline does not scrape against
the metal edge between the main casing and the lateral.
[0042] The wireline guide device has a width wq which
is larger than the second diameter of the lateral in the
guide position, as shown in Fig. 1b, and the wireline guide
device is therefore not capable of entering the lateral and
is thus left behind in the transition area 31. The wireline
guide device comprises a first part 10 and a second part
11. The first part extends in a first direction and the sec-
ond part extends in a second direction, defining an angle
between the first and the second parts. The first part is
longer than the second part so that the wireline guide
device is not forced into the lateral by the drag in the
wireline as the tool moves into the lateral. The first part
10 and the second part 11 are joined or manufactured
with a fixed angle, and the second part extends into the
lateral but as the angle is fixed, the first part 10 is main-
tained outside the lateral. The wireline guide device is
arranged fully surrounding the wireline, and as the tool
moves into the lateral, the wireline slides in the wireline
guide device and is thus kept at a distance from the sharp
edge in the transition between the main casing and the
lateral. When the downhole tool returns from the lateral,
the wireline guide device is forced upwards by the first
end of the tool body, and the wireline guide device is
therefore not left behind when the tool is retracted from
the well.

[0043] In Figs. 2a and 2b, the wireline guide device
has the shape of a hollow cone, thus matching the shape
of the first end of the tapering tool body as shown in Fig.
2a. The wireline guide device has a through-going open-
ing 32 in which the wireline extends, and the opening has
adiameter which is larger than a diameter of the wireline,
so that the wireline can easily slide within the wireline
guide device. When transported down through the main
casing, the wireline guide deviceisin its transport position
and kept in connection with the first end of the tool body.
As the tool moves into the lateral, as shown in Fig. 2b,
the wireline guide device is - due to its larger width -
prevented from entering the lateral and is left behind, and
the wireline slides through the through-going opening 32.
Asillustrated by the dotted lines, the wireline guide device
may also be tilted. However, due to its shape, the wireline
guide device cannot enter the lateral in the tilted position
either.

[0044] The wireline guide device has a transport posi-
tion, shown in Fig. 3a, and a guide position, shown in Fig.
3b, and the wireline guide device has a first width wy4 in
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the transport position and a second width w, in the guide
position and the expanded position. The first width is
smaller than the second width so that the downhole tool
is capable of passing restrictions down the main casing,
while the wireline guide device is unable to enter the lat-
eral since the width w, of the wireline guide device in the
expanded position is larger than the second diameter of
the lateral. The wireline guide device is inflated by means
of a pump 33 in the tool just before the tool enters the
lateral. The opening in the wireline guide device may be
conical so that the wireline can run through the wireline
guide device without significantly bending, as illustrated
with dotted lines. The lateral 3 is located by a lateral lo-
cator 24 having a sensor 34 for detecting the lateral.
When the lateral is detected, the lateral locator 24
projects a locator arm 35 and, approximately simultane-
ously an activation means 25 activates the wireline guide
device which is inflated to its second width wy,. The lo-
cator arm in its projected position will force the tool to
move into the lateral as the tool moves forward in the
casing. As can be seen, the first width of the wireline
guide device is equal to or smaller than the tool width,
so that the wireline guide device does not prevent the
downhole tool from moving forward in the main part of
the casing until the tool locates the lateral into which the
tool should enter. Thus, the wireline guide device com-
prises an inflatable element 36 arranged around a wire-
line guide device body in which the wireline slides when
the wireline guide device is seated in the opening 37 of
the lateral as shown in Fig. 3b. The opening 37 of the
lateral is in most wells larger than illustrated in the draw-
ings since the angle between the lateral and the main
casing is smaller.

[0045] In Fig. 4a, the wireline guide device comprises
a guide body part 14 and at least a first arm 15 and a
second arm 16, the arms being projectable from the tool
body towards the casing. The wireline guide device has
a projected position/guide position as shown in Figs. 4a
and 4b and atransport position in which the wireline guide
device may vary in width. The firstand second arms each
comprises a first arm part 17 and a second arm part 18
and the first and second arm parts each has a first arm
partend 19 and a second arm part end 20. The firstarm
part ends of the arm parts are rotatably connected with
the guide body part, and the second arm part ends of
each arm parts are rotatably connected with each other.
The second arm parts are slidably connected with the
guide body in a groove 38 in the body as illustrated with
dotted lines in Fig. 4a.

[0046] In another embodiment, the guide body may
comprise a first body part 39 and a second body part 40,
the first body part being displaceably connected with the
second body part, as shown in Fig. 4c. The first body part
is threadingly connected with the second body part by
means of a threaded shaft 41 which may be rotated by
a motor in the tool.

[0047] In Figs. 5a and 5b, the wireline guide device
has an outer face 21, and a magnet 22 forming part of
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the outer face. The magnet is an electromagnet which is
activated when the tool is near the lateral, and as the tool
enters the lateral, the magnet comes closer to the casing
and is thus able to attach to the metal casing as shown
in Fig. 5b. The wireline guide device is disconnectable
from the tool body by means of a contact 23, and the
contact is either an electronic contact or a mechanical
contact as shown in Fig. 5a. The tool body comprises an
activation means 25 for activating the contact in order to
release the wireline guide device. The activation means
25 may activate the contact when the locator arm 35 of
the lateral locator 24 "hit" against the lateral, and thus a
reaction force is created which can activate the contact.
The wireline guide device is arranged around the wire-
line, and as the tool is retracted from the casing, the first
end 6 of the tool body contacts the wireline guide device
and deactivates the magnet which releases from the cas-
ing and thus is retracted with the tool.

[0048] In Fig. 6, the wireline guide device comprises a
first part 10 and a second part 11, each part having a first
part end 44 and a second part end 45 and the first part
ends being connected and defining an angle o between
the parts. The first and the second parts are movable
away from each other so that the parts are projecting
from the tool body 5. The wireline guide device is shown
in its transport and retracted position in which the angle
is smaller than the angle in the guide position and the
angle in the transport position is smaller than 90°. The
first part 10 is, in the transport position, connected with
the tool body 5 and held in contact by an electromagnet
46. The wireline guide device comprises a spring 47
which is arranged in the connection between the first part
and the second part for ensuring that the angle is larger
than 30° when the electromagnet 46 no longer holds the
first part in contact with the tool body. The first part 10 is
thus forced away from the second part by means of the
spring 47 when the first part is released.

[0049] Asshownin Fig. 7, the first part 10 and the sec-
ond part 11 are extendable in a longitudinal direction
thereof. The first part and the second part comprise a
spring 50 (illustrated with dotted lines) for extending the
first part and the second part in the longitudinal direction
51. In another embodiment, only the first part is extend-
able. Contacts 52 (illustrated with dotted lines) hold the
firstand the second partinits retracted position as shown
in Fig. 7, and upon release the spring forces an extend-
able part 53 away from a main part 54 of the first and
second parts. The spring is arranged with the parts. The
contact may be activated upon location of the lateral. As
shown, the second end of the first and second parts has
a rounded shape.

[0050] The inventionfurther relates to adownhole sys-
tem 100, as shown in Figs. 1a-4b, comprising the casing
having the lateral extending from the main casing, and
comprising the downhole tool. The tool is inserted in the
main part of the casing - often through a well head - and
then the lateral is located. When locating the lateral, the
wireline guide device is positioned in a transition area 26
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between the main casing and the lateral. The wireline is
guided through the wireline guide device at the transition
area for ensuring that there is a distance | (as shown in
Fig.4b) between the wireline and the transition areawhen
the downhole tool is present in the lateral. In some em-
bodiments, the wireline guide device is expandable or
inflatable from a first width to a second width and in these
embodiments, the wireline guide device is activated to
expand from the first width to the second width when
locating the lateral and shortly thereafter.

[0051] By a casing is meant any kind of pipe, tubing,
tubular, liner, string etc. used downhole in relation to oil
or natural gas production.

[0052] The downhole tractor may have projectable
arms having wheels, wherein the wheels contact the in-
ner surface of the casing for propelling the tractor and
the tool forward in the casing. A downhole tractor is any
kind of driving tool capable of pushing or pulling tools in
a well downhole, such as a Well Tractor®.

[0053] 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 downhole tool (1) for insertion into a casing (2)
having alateral (3) extending from a main casing (4),
the main casing having a first diameter (D4) and the
lateral having a second diameter (D,), the first diam-
eter being larger than the second diameter, the
downhole tool comprising:

- a tool body (5) having a first tool end (6) and a
second tool end (7) and a tool width (wy),

- a wireline (8) connected with the first end of
the tool body, and

- a wireline guide device (9) arranged at least
partly around the wireline, wherein the wireline
is movably arranged within the wireline guide
device.

2. A downhole tool according to claim 1, wherein the
wireline guide device has a transport position and a
guide position, the wireline guide device having a
width (wg) which is larger than the second diameter
of the lateral at least in the guide position.

3. A downhole tool according to claim 1 or 2, wherein
the wireline guide device has a first width (wy,) in
the transport position and a second width (wy,) in
the guide position, the first width being smaller than
the second width.

4. A downhole tool according to any of the preceding
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claims, wherein the wireline guide device comprises
a first part (10) and a second part (11), the first part
extending in a first direction and the second part ex-
tending in a second direction, defining an angle (a)
between the parts.

A downhole tool according to claim 4, wherein the
first part is longer than the second part in the guide
position.

A downhole tool according to claim 3, wherein the
wireline guide device is expandable from the first
width to the second width, the second width being
larger than the diameter of the lateral.

A downhole tool according to claim 6, wherein the
downhole tool comprises a pump (12) for inflating
the wireline guide device.

A downhole tool according to any of the claims 1-3,
wherein the wireline guide device comprises a guide
body part (14), and at least a first arm (15) and a
second arm (16), the first and second arms each
comprising a first arm part (17) and a second arm
part (18), the first and second arm parts each having
a first arm part end (19) and a second arm part end
(20), the first arm part ends of the arm parts being
rotatably connected with the guide body part, and
the second arm part ends of each arm part of each
arm being rotatably connected with each other.

A downhole tool according to claim 1, wherein the
wireline guide device has an outer face (21), and a
magnet (22) forms part of the outer face.

A downhole tool according to any of the preceding
claims, wherein the wireline guide device is discon-
nectable from the tool body by means of a contact
(23).

A downhole tool according to any of the preceding
claims, further comprising a lateral locator (24).

A downhole tool according to claim 11, wherein the
lateral locator comprises an activation means (25)
for activating the contact and/or expanding the wire-
line guide device.

A downhole system comprising:

- acasing having a lateral extending from a main
casing, and

- a downhole tool according to any of the pre-
ceding claims.

A method for guiding a wireline of a downhole tool
according to any of the claims 1 to 12, comprising
the steps of:
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- inserting the downhole tool into the casing,

- locating the lateral,

- positioning the wireline guide device in a tran-
sition area (26) between the main casing and
the lateral, and

- guiding the wireline through the wireline guide
device at the transition area for ensuring a dis-
tance (l) is provided between the wireline and
the transition area when the downhole tool is
present in the lateral.

15. A method according to claim 14, further comprising

the step of activating the wireline guide device from
the first width to the second width when locating the
lateral.
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