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DESCRIPTION

Field of the invention

[0001] The present invention relates to a downhole wireline machining tool string for increasing
an inner diameter of a well tubular metal structure in a well, the downhole wireline machining
tool string having a longitudinal axis and comprising a rotatable tool part comprising a
machining tool having a first end part, a second end part, a diameter and a circumference, and
a stationary tool part.

Background art

[0002] A casing or a liner in a well often has restrictions such as nipples, no-goes or patches,
or restrictions caused by scale or cement on the inner surface, and in order to optimise
production e.g. by intervening the well by a tool, this restriction needs to be removed or at least
decreased In order to increase the inner diameter of the casing. Another possible restriction
may be a stuck valve, such as a ball valve or a flapper valve, at least partly closing the well.

[0003] Such restrictions may be removed by means of a wireline tool which is quickly run into
the well, but the power available downhole to perform the operation is very limited, which
reduces the operation methods available for removing or at least reducing the restriction.

[0004] Milling tools are known from WO2013/067263 and US4,717,290.

summary of the invention

[0005] It I1s an object of the present invention to wholly or partly overcome the above
disadvantages and drawbacks of the prior art. More specifically, it 1Is an object to provide an
improved downhole wireline tool string which iIs able to remove a metal nipple In a well
recelving less power than 8,000 watt.

[0006] The above objects, together with numerous other 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 wireline machining tool string for
Increasing an inner diameter of a well tubular metal structure in a well, the downhole wireline
machining tool string having a longitudinal axis and comprising:

o a rotatable tool part comprising a machining tool having a first end part, a second end
part, a diameter and a circumference, and
o a stationary tool part comprising:
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o a driving unit configured to rotate the rotatable tool part and powered through the
wireline,
wherein the machining tool comprises a body having an outer face, the machining
tool further comprising a plurality of inserts, each insert having a length along the
longitudinal axis, and the inserts projecting from the outer face of the body and
being distributed around the circumference.

[0007] The well tubular metal structure to be machined may be partly or fully restricted,
meaning that the inner diameter of the well tubular metal structure may be zero at the
restriction. By increasing the inner diameter of the well tubular metal structure, at least part of
the restriction Is removed.

[0008] The restriction may be made of metal, ceramics, rubber, scale, cement or other
materials in a well.

[0009] The Iinserts may be fastened directly to the outer face.
[0010] Also, the machining tool may be an abrasive machining tool.
[0011] Further, the inserts may be abrasive inserts.

[0012] Moreover, the Inserts may be fastened directly to the outer face without any
support/backing, such as a steel support.

[0013] The Inserts may be embedded particles of tungsten carbide, cubic boron nitride (CBN)
and/or diamonds, which particles are embedded In a binder material. In this manner, the
Inserts may be worn while still being able to machine as new particles will appear, which
particles are configured to proceed with the machining.

[0014] Furthermore, the particles may have a grain size of 0.1-1.0 mm.

[0015] Additionally, the particles may be distributed in the binder material throughout the
length, the width and the height of the inserts.

[0016] Also, the machining tool may have a bore arranged coincidently with a centre axis of
the machining tool around which the rotatable tool part rotates.

[0017] Further, the bore may be arranged in the body.
[0018] Moreover, the Inserts may be plate-shaped and project radially from the bodly.

[0019] Furthermore, the body may have longitudinal grooves in which parts of the Inserts
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extend.

[0020] In addition, the inserts may be made of tungsten carbide, cubic boron nitride (CBN) or
diamonds embedded in a binder material.

[0021] Further, the tungsten carbide, cubic boron nitride (CBN) or diamonds may be In the
form of particles having a particle size of 0.01-4.00 mm.

[0022] Also, the Inserts may extend along the longitudinal axis.

[0023] Moreover, the Inserts may be soldered, glued or welded to the outer face of the body.
[0024] In addition, each insert may have a width smaller than a length of the insert.

[0025] Additionally, each insert may have a width which is less than 40% of the length.

[0026] Further, the Iinserts may be distributed along the circumference with a mutual distance
being at least the width of one insert.

[0027] By having a distance between the inserts, the shavings or cuttings from the machining
process of increasing the inner diameter are able to pass the outer face of the insert abutting
the restriction and leave the machining area. VWhen the inserts comprise embedded particles
which are made of tungsten carbide, cubic boron nitride (CBN) or diamonds, the particles
released during the machining process are also able to leave the machining area. By
machining area I1s meant the area of the insert having contact with the restriction.

[0028] Moreover, magnets may be arranged on the outer face of the body, closer to the first
end part than to the second end part.

[0029] Also, the Inserts may incline towards at least one of the first and second end parts.
[0030] Furthermore, the second end part may have a decreasing outer diameter, and at least
part of the inserts may extend at least partly along part of the second end part having the

decreasing outer diameter.

[0031] Moreover, the second end part having a decreasing diameter causes the second end
part to be round, inclining or tapering.

[0032] The inserts may be arranged Iin succession along the longitudinal axis.
[0033] Also, the machining tool may have a bore extending into the second end part.

[0034] Moreover, the bore may be arranged coincidently with a centre axis of the machining
tool.
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[0035] The downhole wireline machining tool string may further comprise an anchor section for
anchoring the string in the well, or a self-propelling section, such as a downhole tractor, for
propelling the string forward in the well.

[0036] Furthermore, the Inserts may be arranged In at least a first row and a second row
extending along the circumference, and the first row and the second row of inserts may be

arranged In succession along the longitudinal axis.

[0037] The first row of Inserts arranged closest to the second end part may have a smaller
outer diameter than the second row of inserts arranged closer to the first end part.

[0038] Hereby, the inner diameter of the well tubular metal structure can be increased from a
first inner diameter to a second inner diameter by the first row of inserts and from the second
iInner diameter to a third inner diameter by the second row of inserts. By increasing the inner
diameter by means of at least two rows of inserts, the resulting torque is substantially reduced,

as the removal of the material is performed In at least two steps instead of one.

[0039] Furthermore, an outer diameter of the body may be larger opposite the inserts than
closer to the first end part.

[0040] In addition, the rotatable tool part may rotate less than 300 revolutions per minute
(RPM).

[0041] Also, the rotatable tool part may rotate less than 200 revolutions per minute (RPM).
[0042] Also, the driving unit may be powered by less than 7,000 watt.
[0043] Moreover, the rotatable tool part may rotate at a low torque.

[0044] Finally, the machining tool may increase the inner diameter by milling away part of a
nipple, scale, a sliding sleeve, a whip stock or a valve.

[0045] The machining tool may further comprise a fastening element for fastening a machined
plece.

[0046] Moreover, the body with inserts may be rotatable in relation to the fastening element.

[0047] Furthermore, the fastening element may be circumferenting part of the body, the body
being rotatable within the fastening element.

[0048] Also, the fastening element may comprise a base part and a projecting part, the
projecting part being more flexible than the base part.
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[0049] In addition, the machining tool may further comprise a core drill having a circumferential
wall having inserts, said circumferential wall circumferenting the body and being part of the

rotatable tool part.

[0050] The present invention also relates to a downhole wireline machining tool string for
Increasing an inner diameter of a well tubular metal structure in a well or cutting out a piece,
e.g. In a downhole valve, the downhole wireline machining tool string having a longitudinal axis

and comprising:

e a rotatable tool part comprising a machining tool having a first end part, a second end

part, a diameter and a circumference, and
e a stationary tool part comprising:
o a driving unit configured to rotate the rotatable tool part and powered through the
wireline,
wherein the machining tool comprises a body having an outer face and a
fastening element for fastening a machined piece.

[0051] Moreover, the body may be rotatable within or around the fastening element.

[0052] Additionally, the fastening element may be arranged in a recess within the body. In this
way, the fastening element projects from the inner face of the body into the bore.

[0053] Further, the fastening element may comprise a base part and a projecting part, the
projecting part being more flexible than the base part.

[0054] Also, the machining tool may further comprise a core drill having a circumferential wall
with inserts, said circumferential wall circumferenting the body and being part of the rotatable

tool part.

[0055] The present invention also relates to a machining tool for increasing an inner diameter
of a well tubular metal structure in a well or cutting out a piece, e.g. in a downhole valve,
comprising:

e a body,

e an insert forming a drill bit,

o a fastening element circumferenting the body, and

e a core drill having a circumferential wall with Inserts, said circumferential wall

circumferenting the bodly.

[0056] Moreover, the fastening element may be arranged within an internal recess In the
circumferential wall.
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[0057] Furthermore, the body may be rotatable within the fastening element.

[0058] Additionally, the fastening element may comprise a base part and a projecting part, the
projecting part being more flexible than the base part.

Brief description of the drawings

[0059] The invention and its many advantages will be described in more detail below with
reference to the accompanying schematic drawings, which for the purpose of illustration show
some non-limiting embodiments and in which:

Fig. 1 shows a downhole wireline machining tool string in a well,
Fig. 2 shows part of a downhole wireline machining tool string in perspective,
Fig. 3 shows a side view of the downhole wireline machining tool string of Fig. 2,

Fig. 4 shows a perspective view of part of another downhole wireline machining tool string
having inserts at an end of the machining tool,

Fig. 5 shows a side view of another downhole wireline machining tool string of Fig. 4,

Fig. ©6 shows a perspective view of part of yet another downhole wireline machining tool string
having inserts at an end of the machining tool and a bore,

Fig. 7 shows a side view of yet another downhole wireline machining tool string having rows of
Inserts and thus machining in two steps in one run,

Fig. 8 shows a perspective view of part of yet another downhole wireline machining tool string,

Fig. 9 shows a partly cross-sectional view of part of another downhole wireline machining tool
string having a fastening element,

Fig. 10 shows a partly cross-sectional view of another machining tool having a fastening
element,

Fig. 11 shows a partly cross-sectional view of yet another machining tool having a fastening
element, and

Fig. 12 shows a cross-sectional view of yet another machining tool having a fastening element
Internally of the machining tool for fastening of a machined piece.

[0060] All the figures are highly schematic and not necessarily to scale, and they show only
those parts which are necessary in order to elucidate the invention, other parts being omitted
or merely suggested.
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Detailed description of the invention

[0061] Fig. 1 shows a downhole wireline machining tool string 1 for Increasing an inner
diameter IDg of a casing or a well tubular metal structure 2 in a well 3. The downhole wireline

machining tool string 1 has a longitudinal axis 4 along the extension of the well 3 and
comprises a rotatable tool part 5 and a stationary tool part 6. The stationary tool part 6 Is
arranged closest to a top of the well 3. The rotatable tool part 5 comprises a machining tool 7
having a first end part 8 arranged closest to a stationary tool part 6, and a second end part 9
which Is arranged by the restriction to be at least partly removed. As shown In Fig. 2, the
machining tool 7 has a diameter Dt and a circumference C+. The machining tool 7 increases

the inner diameter |IDg of the well tubular metal structure by machining, such as by milling away

part of a nipple, scale, a sliding sleeve, a whip stock or a valve In order to at least partly
remove the restriction.

[0062] The stationary tool part 6 of Fig. 1 comprises a driving unit 10, such as an electrical
motor, which iIs configured to rotate the rotatable tool part 5 and is powered through a wireline
11. The machining tool 7 comprises a body 12 having an outer face 14 and a plurality of inserts
15. Each insert 15 has a length L (shown In Fig. 3) along the longitudinal axis 4, and the inserts
15 project from the outer face 14 of the body 12.

[0063] The inserts 15 are distributed around the circumference C+ with a mutual distance 16

between them, as shown In Figs. 2 and 3. By having a mutual distance between the inserts,
fluid Is allowed to flow past and along the inserts and thus flush and cool the inserts, thereby
Increasing the service life of the inserts. Furthermore, the shavings or cuttings released during
the machining process are able to pass the outer face of the insert abutting the restriction and
leave the machining area. When the inserts comprise embedded particles made of tungsten
carbide, cubic boron nitride (CBN) or diamonds, the particles released during the machining
process are also able to leave the machining area.

[0064] By machining area i1s meant the area of the insert having contact with the restriction,
and along the longitudinal axis 4. The machining area or contact area i1s less than 60% of the
total area of the restriction and preferably less than 50% of the total area of the restriction. In
other words, If the tool had contact with the restriction along the whole circumference of the
restriction when seen in a cross-sectional view perpendicular to the longitudinal axis, contact
with the whole circumference is 100%.

[0065] As shown In Figs. 2 and 3, the Inserts 15 are plate-shaped and project radially from the
outer face of the body. Each insert 15 Is arranged In a groove 18 In the outer face of the body
12 and Is fastened to the body, e.g. by means of soldering. The heat may be applied from
within the bore of the machining tool. The Inserts 15 thus extend from the grooves 18 and
project radially outwards away from the outer face 14 of the body 12. The inserts 15 extend
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along the longitudinal axis so that the length L of the inserts extends along the longitudinal axis
4. Each insert 15 has a width W, which iIs less than 40% of the length L of the insert, preferably

less than 30% of the length L of the insert, more preferably less than 20% of the length L of the
Insert, and even more preferably less than 15% of the length L of the insert. The inserts 15 are
distributed along the circumference C+, arranged with a mutual distance of at least the width

W of one Insert.

[0066] In Fig. 3, the Inserts have a curvature and an even thickness along their length. When
having a curvature, the inserts function as blades of a turbine and thus lead or shovel the
shadings or cuttings away from the machining area.

[0067] In Fig. 2, the machining tool 7 has a bore 17 extending into the second end part 9. By
having the bore 17, the area of the machining tool 7 engaging the restriction in order to
perform the machining operation, such as by milling or grinding, is substantially reduced, which
requires substantially less power than a machining tool 7 having inserts 15 all the way around
the front of the tool, as shown In Fig. 4. The bore 17 has a centre axis arranged coincidently
with the centre axis and thus the longitudinal axis 4 of the machining tool 7.

[0068] As shown In Fig. 3, the machining tool 7 has a first tool end 19 closest to the stationary
tool part 6 and a second tool end 20 closest to the second end part 9, and the inserts 15
Incline towards the second tool end 20, thereby enabling the inserts to engage the restriction
and centralise the machining tool 7. As can be seen, the inserts 15 also incline towards the first
tool end 19, which ensures that the inserts do not have any sharp edges which may easily be
broken off. The body 12 of the machining tool 7 has magnets 33 arranged on the outer face 14
of the body 12 so that shavings from the machining process adhere to the magnets 33 and are
In this way collected and brought up to surface together with the tool string when the tool string
IS retracted from the well. The outer diameter ODg of the body Is larger opposite the inserts 15

than closer to the first end part 8, and the magnets 33 are arranged In the part of the body
having the smaller outer diameter.

[0069] In FIg. 4, the second end part 9 of the machining tool 7 has a decreasing outer
diameter due to the body tapering, and at least part of the inserts 15 extends partly along part
of the second end part 9 having the decreasing outer diameter. By the second end part 9
having a decreasing diameter is meant that the second end part is round, Iinclining or tapering
and some of the inserts 15 cover part of the round, tapering or inclining end part. The rotatable
tool part 5 has inserts 15 arranged in succession along the longitudinal axis so that the second
end part 9 1s partly covered with inserts in prolongation of each other along the longitudinal
extension. Inserts 15 are arranged at the centre of the second tool end 20 of the second end
part 9, extending from an end face 21 of the second tool end 20, and further inserts are
arranged abutting these centre inserts 15, 15a and as a prolongation of the centre inserts at
the Inclining face of the second end part 9. Other inserts 15, 15¢c are arranged In prolongation
of the Inclining inserts 15, 15b, projecting radially from the outer face 14 of the body 12.
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[0070] In Fig. 6, the machining tool 7 has a bore 17 and first inserts 15, 15" projecting radially
from the body 12, and also extending along the Iinclining surface of the second end part 9. The
bore I1s a centre bore. Thus, when the machining tool 7 machines around a machined piece
which then enters the bore, no force Is spent on grinding the machined piece, only on grinding
a circular groove into the restriction to separate the machined piece. In this way, the restriction
can be removed by using only a small amount of force and with a low RPM. The force i1s very
limited when operating on wireline several kilometres down the well and thus, by making such
a bore, the restriction, so that flow is re-established, can be performed.

[0071] The Inserts 15 of Fig. 4 are arranged In a first row 22 and a second row 23, each row
extending along the circumference C+ (shown In Fig. 8), and the first row 22 and the second

row 23 of inserts are arranged In succession along the longitudinal axis 4. The second row 23
of Inserts 15 acts as a back-up for the first row 22 of inserts, and the inserts of the first row 22
are arranged In recesses 24.

[0072] VWWhen seen from the side of the machining tool as shown In Fig. 5, the inserts may be
arranged with different lengths and in an overlapping manner, and the inserts 15b arranged
closest to the second end part 9 have a smaller radial extension than the inserts 15¢ arranged
closest to the first part 8. The inserts 15¢c are L-shaped so as to overlap the inserts 15b also In
the radial direction so that when the inserts 15b have machined the restriction from its initial
and first inner diameter to a second inner diameter, the Inserts 15¢c can take over the
machining process to machine and increase the inner diameter of the restriction even further.

[0073] The Inserts 15 may be made of tungsten carbide, cubic boron nitride (CBN) or
diamonds embedded In a binder material, and the tungsten carbide, cubic boron nitride (CBN)
or diamonds may be In the form of particles having a particle size of 0.01-2.00 mm. The
particles are thus embedded In the binder material. By having smaller bits or particles of
tungsten carbide, cubic boron nitride (CBN) or diamonds embedded in a binder material, new
bits or particles of tungsten carbide, cubic boron nitride (CBN) or diamonds are always ready to
take over when the first part of the insert iIs worn down, and then, new bits of tungsten carbide,
cubic boron nitride (CBN) or diamonds will appear to continue the machining process. Thus,
the Inserts can be used over a longer period of time, as the inserts function over their entire
extension, and machining tools having these inserts are therefore better able to decrease the
thickness of the casing from one inner diameter to a second larger inner diameter than known
tools. Each Insert may thus have particles which are distributed Iin the binder materal
throughout the length, the width and the height of the insert. The inserts are abrasive, meaning
they are able to abrade material off a restriction and thus grind part of the restriction.

[0074] As can be seen In Figs. 6 and 12, the inserts 15, 15" are fastened directly to the outer
face 14 of the body 12 of the rotating part and the inserts are thus fastened directly to the
outer face without any support/backing, such as a steel support. This enables that the inserts
may be worn down more than 50% and still be able to machine the restriction by abrasive
machining. Thus, the machining tool may be an abrasive machining tool.
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[0075] In Fig. 7, the Inserts 15 are arranged In at least a first row 22 and a second row 23
extending along the circumference, and the first and second rows of inserts are arranged In
succession along the longitudinal axis. The first row 22 of inserts 15 arranged closest to the
second end part 9 has a smaller outer diameter OD4 than the second row 23 of Inserts

arranged closer to the first end part 8. The inner diameter of the well tubular metal structure
can thereby be increased from a first inner diameter to a second inner diameter by the first row
22 of Inserts 15, and from the second inner diameter to a third inner diameter by the second
row 23 of inserts. By increasing the inner diameter |IDg by means of at least two rows 22, 23 of

Inserts 15, the resulting torque and thus the power required are substantially reduced as the
material to be removed is machined in at least two steps instead of one.

[0076] In Fig. 8, each Insert has a varying radial extension so that a first part of the insert
closest to the second end part 9 of the machining tool has a smaller radial extension than a
second end part of the insert closest to the first part 8. The machining tool thus has a smaller
outer diameter opposite the part of the inserts having a smaller radial extension, since each
Insert has an indentation so that the first part of the inserts contact the restriction and machine
it from a first initial diameter to a second inner diameter and the second end part of the inserts
machine the restriction from the second inner diameter to its final inner diameter.

[0077] In another embodiment, the inserts may be plate-shaped, have a varying thickness and
be cone-shaped. The Inserts may have a varying thickness in the radial direction so that the
thickness of the Inserts I1s greater closer to the centre of the machining tool or the thickness
may vary along the longitudinal extension.

As can be seen In Fig. 1, the downhole wireline machining tool string 1 further comprises an
anchor section 31 for anchoring the string in the well 3, and a self-propelling section 32, such
as a downhole tractor, for propelling the string forward in the well. By having either the anchor
section 31 or the self-propelling section 32, the tool string 1 Is anchored further up the well
tubular metal structure 2, which means that all the force Is transferred to the machining
operation. The anchor section 31 or the self-propelling section 32 comprises a power unit 34,
such as an electrical motor, which receives power from the wireline 11. The power unit 34
drives a pump unit 35 driving the anchor section 31 and/or the self-propelling section 32. The
anchor section 31 and the self-propelling section 32 may have both a power unit 34 and a
pump unit 35. The tool string 1 may furthermore comprise one or more pressure
compensators.

[0078] Fig. 9 shows a downhole wireline machining tool string 1 for cutting out a piece, e.g. In
a downhole valve. The downhole wireline machining tool string comprises a rotatable tool part
S5 comprising a machining tool 7 which has a first end part 8, a second end part 9, and a
stationary tool part 6 comprising a driving unit (not shown) configured to rotate the rotatable
tool part and powered through a wireline. The machining tool 7 comprises a body 12 ending In
a drill bit 47 and having an outer face 14. The machining tool 7 further comprises a fastening
element 41 for fastening a machined piece 48, e.g. part of a downhole valve, such as a ball-
shaped valve. The fastening element 41 Is circumferenting part of the body 12, the body 12 is
rotatable within the fastening element 41, and thus the fastening means is like a union.
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[0079] The fastening element 41 comprises a base part 42 and projecting parts 43, and the
projecting parts are more flexible than the base part so that when the drill bit 47 of the
machining tool 7 has drilled through the machined piece 48, the fastening element 41 is able to
be squeezed Into the drilled hole In the piece 48, and thus the piece Is fastened to the
machining tool without the fastening element 41 rotating along with the rotating part 5. The
body 12 of the machining tool 7 rotates within the fastening element 41 during the machining
process, and the fastening element 41, when contacting the piece, does not rotate in relation
to the piece and is thus not worn. If the fastening element was to rotate along with the rotating
part of the machining tool, the projecting parts 43 would be worn down, and this would cause
the outer diameter of the fastening element to be slightly smaller than the inner diameter of the
hole In the piece, and the fastening element would thus not be able to fasten the piece within
the machining tool 7 and bring the piece to surface along with the machining tool.

[0080] As shown In Fig. 9, the machining tool further comprises a core drill 44 having a
circumferential wall 45 with inserts 15, circumferenting the body 12 and being part of the
rotatable tool part 5 for providing a circumferenting cut in e.g. a valve almost simultaneously
with the drill bit machining a hole the same piece.

[0081] The projecting parts 43 are flexible and hence able to bend when being forced into the
hole just drilled by the drill bit. The projecting parts 43 may have any shape suitable for
fastening the piece being cut. The fastening element 41 may also be cone-shaped, as shown
INn Fig. 10, so that the piece 48 Is pressed onto the inclined surface 51 of the fastening element
41 and thereby fastened. The projecting parts 43 may be wires radially projecting from the
base part or, as shown In Fig. 11, discs with radially extending arms 49 which are bent to form
the projecting parts 43. Distance elements 52 forming the base part 42 are mounted between
the discs, said distance elements thus circumferenting the body 12.

[0082] The drill bit may be constituted by inserts 15 as shown In Fig. 6, so that the fastening
element 41 1s arranged around part of the body as shown in Fig. 11.

[0083] In Fig. 12, the machining tool has an internal fastening element 41 for fastening the
machined piece so that the machined piece bends the projecting parts 43 while being milled
out by the drill bit 47. Once the machined piece is milled out and released from the component
which 1t was previously attached to, the projecting parts 43 press towards the piece and
maintain the piece inside the machining tool. The fastening element 41 has projecting parts 43
which are thus flexible and hence able to bend. The projecting parts 43 are ring-shaped and
spaced apart by distance elements 52 forming the base parts 42. The projecting parts 43 and
the distance elements 52 abut a flange 56 of the first body part 57 of the body 12 and a
second body part 58 Is threadingly (by means of the thread 59) connected to the first body part
pressing the projecting parts 43 and the distance elements 52 towards the flange, but does not
fasten the projecting parts 43 and the distance elements 52 as they are still able to rotate
freely in relation to the body 12 so that they are not worn down when the rotatable tool part 5
rotates the drill bit for milling out the piece. The fastening element 41 is thus arranged In the
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bore 1/ and in the event that the machining tool is used to mill out several pieces, e.g. mill
through a first ball resulting in a first machined piece and mill through a second ball further
down the well resulting in a second machined piece, the first machined piece is pressed further
Into the bore 17 by the second machined piece while miling out the second piece. The
machining tool having a long bore Is thus capable of milling out several balls in one run and the
machined pieces are stacked in the bore and the last machined piece Is held by the fastening
element 41, closing the bore and maintaining the other machined pieces in the bore while
retracting the machining tool from the well.

[0084] The rotatable tool part rotates at a low torque and rotates less than 300 revolutions per
minute (RPM). The driving unit receives less than 1,000 Volts or 7,000 watt due to a loss of
power In the long wireline when performing an operation several kilometres down the well.

[0085] A stroking tool may be used to provide weight on a bit, 1.e. weight on the machining tool.
The stroking tool is a tool providing an axial force along the longitudinal extension. The stroking
tool comprises an electrical motor for driving a pump. The pump pumps fluid into a piston
housing In order to move a piston acting therein. The piston Is arranged on a stroker shaft. The
pump may pump fluid into the piston housing on one side and simultaneously suck fluid out on
the other side of the piston.

[0086] By fluid or well fluid 1s meant any kind of fluid that may be present in oil or gas wells
downhole, such as natural gas, oil, oil mud, crude oll, water, etc. By gas is meant any kind of
gas composition present in a well, completion, or open hole, and by oil is meant any kind of oll
composition, such as crude oil, an oil-containing fluid, etc. Gas, oil, and water fluids may thus
all comprise other elements or substances than gas, oil, and/or water, respectively.

[0087] If the well Is filled with gas, the downhole wireline machining tool string may comprise a
fluid delivery unit for delivering fluid to the machining area.

[0088] By a casing or well tubular metal structure 2 is meant any kind of pipe, tubing, tubular,
liner, string etc. used downhole In relation to oil or natural gas production.

[0089] In the event that the tool iIs not submergible all the way into the well tubular metal
structure, a downhole tractor can be used to push the tool all the way into position in the well.
The downhole tractor may have projectable arms having wheels, wherein the wheels contact
the inner surface of the well tubular metal structure for propelling the tractor and the tool
forward in the well tubular metal structure.

[0090] A downhole tractor is any kind of driving tool capable of pushing or pulling tools in a well
downhole, such as a Well Tractor®.
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Patentkrav:

1. Wireline-forbundet brgndbearbejdningsveerktgjsstreng (1) til forggelse af en
indvendig diameter (IDs) af en rgrformet metalbrgndkonstruktion (2) 1 en
brgnd (3), hvilken wireline-forbundet brgndbearbejdningsvaerktgjsstreng har en
laeangdeakse (4) og omfatter:
- en roterbar veerktgjsdel (5), der omfatter et bearbejdningsveerktaj (7), som har
en fgrste endedel (8), en anden endedel (9), en diameter (D) og en omkreds (Cy),
0g
- en stationeer veerktgjsdel (6), der omfatter:

- en drivenhed (10), der er konfigureret til at rotere den roterbare veerktgjs-
del, og som effektforsynes gennem en wireline,
kendetegnet ved, at bearbejdningsveerktgjet omfatter et legeme (12), der har
en udvendig flade (14), og en flerhed af skeaer (15), idet hvert skeer har en
laangde (L) langs leengdeaksen, og idet skaerene rager ud fra legemets udvendige
flade og er fordelt rundt langs periferien, idet den fgrste endedel (8) er anbragt
teettest pa den stationaere vaerktgjsdel (6),
og ved, at bearbejdningsveerktgjet har en udboring (17), der er anbragt sammen-
faldende med en centerakse af det bearbejdningsveerkt@j, omkring hvilken den
roterbare veerktgjsdel roterer, idet udboringen straekker sig ind i og gennem den

anden endedel.

2. Wireline-forbundet brgndbearbejdningsvaerktgjsstreng ifglge krav 1, hvor

skeerene (15) er slibeskeer.

3. Wireline-forbundet brgndbearbejdningsvaerktgjsstreng ifglge krav 1, hvor
skeerene (15) er fastgjort direkte til den udvendige flade uden under-

stgtning/underlag, sasom en stalunderstgtning.

4, Wireline-forbundet brgndbearbejdningsvaerktgjsstreng ifglge et hvilket som
helst af de foregdaende krav, hvor hvert skaer (15) har en bredde (W)), der er
mindre end 40 % af laangden.

5. Wireline-forbundet brgndbearbejdningsvaerktgjsstreng ifglge et hvilket som
helst af de foregaende krav, hvor skaarene (15) er fordelt langs periferien med en

gensidig afstand (16), der mindst er bredden af ét skeer.
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6. Wireline-forbundet brgndbearbejdningsveerktgjsstreng ifglge et hvilket som
helst af de foregaende krav, hvor skaerene (15) haelder mod mindst én af den

forste og anden endedel (8, 9).

7. Wireline-forbundet brgndbearbejdningsveerktgjsstreng ifglge et hvilket som
helst af de foregaende krav, hvor den anden endedel (9) har en faldende udvendig
diameter, og i det mindste en del af skaerene (15) straekker sig | det mindste delvist
langs en del af den anden endedel, der har den faldende udvendige diameter.

8. Wireline-forbundet brgndbearbejdningsveerktgjsstreng ifglge et hvilket som
helst af de foregaende krav, hvor skaerene (15) er anbragt i det mindste i en fgrste
raekke (22) og en anden raekke (23), der straekker sig langs periferien, og den
forste raekke og den anden reaekke skeer er anbragt i raekkefglge langs laangde-

aksen.

0. Wireline-forbundet brgndbearbejdningsveerktgjsstreng ifglge et hvilket som
helst af de foregaende krav, hvor den roterbare vaerktgjsdel (5) roterer med
mindre end 300 omdrejninger pr. minut (RPM).

10. Wireline-forbundet brgndbearbejdningsveerktgjsstreng ifglge et hvilket som
helst af de foregaende krav, hvor drivenheden (10) er forsynet med en effekt pa
mindre end 7.000 watt.

11. Wireline-forbundet brgndbearbejdningsveerktgjsstreng ifglge et hvilket som
helst af de foregaende krav, hvor bearbejdningsvaerktgjet (7) endvidere omfatter
et fastgorelseselement (41) til fastggrelse af et Dbearbejdet stykke, idet
legemet (12) med skaer er roterbart i forhold til fastggrelseselementet.

12. Wireline-forbundet brgndbearbejdningsveerktgjsstreng ifglge et hvilket som
helst af de foregaende krav, hvor bearbejdningsvaerktgjet (7) omfatter et
legeme (12), der har en udvendig flade (14) og et fastgorelseselement (41) til
fastggrelse af et bearbejdet stykke, idet legemet (12) er roterbart inde i eller
omkring fastggrelseselementet (41).

13. Wireline-forbundet brgndbearbejdningsveerktgjsstreng ifglge et hvilket som
helst af kravene 11 eller 12, hvor fastggrelseselementet (41) omfatter en
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basisdel (42) og en udragende del (43), idet den udragende del er mere fleksibel
end basisdelen.

14. Wireline-forbundet brgndbearbejdningsveerktgjsstreng ifglge et hvilket som
helst af kravene 11-13, hvor bearbejdningsveerktgjet (7) endvidere omfatter et
kernebor (44), der har en rundtgaende vaeg (45) med skaer, hvilken rundtgaende
veeg omkredser legemet og er en del af den roterbare veerktgjsdel.
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Fig. 1
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