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(54) DOWNHOLE METHOD

(57) The present invention relates to a downhole
method for removal of at least part of a first well tubular
metal structure in a borehole of an existing well having
a top, the first well tubular metal structure having a lon-
gitudinal extension and a first end closest to the top, com-
prising inserting a downhole wireline tool having an an-
chor section and a machining device in the first well tu-
bular metal structure, positioning the downhole wireline
tool opposite the first section of the first well tubular metal
structure so that the machining device is positioned 8-12
metres from the first end of the first well tubular metal
structure and the anchor section is arranged above the
machining device, anchoring the downhole wireline tool
opposite the first section by activating the anchor section
to abut an inner surface of the first well tubular metal
structure, separating the first section having a length of
8-12 metres from a second section of the first well tubular
metal structure by machining into and along a circumfer-
ence of the first well tubular metal structure, retrieving
the first section from the well by pulling in the wireline
creating a new first end of the first well tubular metal
structure in the well, inserting the downhole wireline tool
into the first well tubular metal structure again, positioning
the downhole wireline tool opposite the new first section
of the first well tubular metal structure so that the ma-
chining device is positioned 8-12 metres from the new
first end of the first well tubular metal structure and the
anchor section is arranged above the machining device,
anchoring the downhole wireline tool opposite the new
first section by activating the anchor section to abut the
inner surface of the first well tubular metal structure, sep-
arating the new first section having a length of 8-12 me-
tres from the rest of the first well tubular metal structure
by machining into and along the circumference of the first
well tubular metal structure, and retrieving the new first

section from the well by pulling in the wireline.
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Description

[0001] The present invention relates to a downhole
method for removal of at least part of a first well tubular
metal structure in a borehole of an existing well having
a top, the first well tubular metal structure having a lon-
gitudinal extension and a first end closest to the top.
[0002] When existing wells do not perform as intended,
and the production of hydro-carbon containing fluid dwin-
dles from a specific well or a well produces a high content
of water, it is necessary for the operator to decide whether
to optimise the well or if the well should be abandoned.
[0003] In order to optimise more simple wells, the
zones producing too much water can be isolated e.g. by
inserting a patch over a perforated zone or other types
of production openings; however, the water from the iso-
lated zone may flow parallelly on the outside of the well
tubular metal structure into other producing zones if the
cement is not sufficient to seal the annulus and with the
known solution it may be difficult to optimise such wells
and these are more likely to be plugged and abandoned
even though some zones may still be producing an ac-
ceptable amount of hydro-carbon containing fluid in other
areas of the reservoir.
[0004] It is 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 method capable of opti-
mising also more simple wells in a satisfying manner.
[0005] The above 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 method for removal of at least part of a first
well tubular metal structure in a borehole of an existing
well having a top, the first well tubular metal structure
having a longitudinal extension and a first end closest to
the top, comprising

- inserting a downhole wireline tool having an anchor
section and a machining device in the first well tu-
bular metal structure,

- positioning the downhole wireline tool opposite the
first section of the first well tubular metal structure
so that the machining device is positioned 8-12 me-
tres from the first end of the first well tubular metal
structure and the anchor section is arranged above
the machining device,

- anchoring the downhole wireline tool opposite the
first section by activating the anchor section to abut
an inner surface of the first well tubular metal struc-
ture,

- separating the first section having a length of 8-12
metres from a second section of the first well tubular
metal structure by machining into and along a cir-
cumference of the first well tubular metal structure,

- retrieving the first section from the well by pulling in
the wireline creating a new first end of the first well

tubular metal structure in the well,
- inserting the downhole wireline tool into the first well

tubular metal structure again,
- positioning the downhole wireline tool opposite the

new first section of the first well tubular metal struc-
ture so that the machining device is positioned 8-12
metres from the new first end of the first well tubular
metal structure and the anchor section is arranged
above the machining device,

- anchoring the downhole wireline tool opposite the
new first section by activating the anchor section to
abut the inner surface of the first well tubular metal
structure,

- separating the new first section having a length of
8-12 metres from the rest of the first well tubular met-
al structure by machining into and along the circum-
ference of the first well tubular metal structure, and

- retrieving the new first section from the well by pulling
in the wireline.

[0006] Moreover, the downhole method may be a
downhole workover method.
[0007] In addition, the first well tubular metal structure
may be separated into several first sections with a length
of 8-12 metres.
[0008] Further, the downhole method may further com-
prise machining into a liner hanger in order to release
the part of the first well tubular metal structure hung off
in the liner hanger.
[0009] Also, the first well tubular metal structure may
be separated into several first sections with a length of
8-12 metres until a predetermined position along the first
well tubular metal structure.
[0010] Additionally, the downhole method may further
comprise setting a plug above or below the predeter-
mined position.
[0011] Moreover, the downhole method may further
comprise inserting a logging tool to detect the conditions
of the cement in the borehole to determine where the
cement is of a sufficiently good condition to obtain a suf-
ficient plug and abandonment operation.
[0012] Furthermore, the downhole method may further
comprise inserting a cement tool into the well and ejecting
cement into the borehole above the predetermined po-
sition.
[0013] The downhole wireline tool may be a wireline
downhole wireline tool.
[0014] Also, the downhole wireline tool may have a
driving unit.
[0015] Furthermore, the downhole wireline tool may
comprise a machining device, the machining device hav-
ing at least one arm which is pivotably connected with
the downhole wireline tool and has a cutting edge in a
first end, the arm being movable between a retracted
position and a projected position in relation to the down-
hole wireline tool.
[0016] Moreover, the machining part of the well tubular
metal structure may be performed by milling a part of well
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tubular metal structure in the longitudinal extension.
[0017] The downhole method may further comprise in-
serting a second well tubular metal structure in the bore-
hole above the predetermined position.
[0018] In addition, the second well tubular metal struc-
ture may comprise at least one annular barrier.
[0019] Further, an annular barrier may be arranged
above the predetermined position and the second well
tubular metal structure above the annular barrier.
[0020] Additionally, an unexpanded annular barrier
may be inserted between the first well tubular metal struc-
ture and the second well tubular metal structure.
[0021] Moreover, the annular barrier may be expanded
for providing zonal isolation at the predetermined posi-
tion.
[0022] Inserting the unexpanded annular barrier may
be performed by a downhole wireline tool.
[0023] The unexpanded annular barrier may be insert-
ed through the first section.
[0024] Furthermore, the annular barrier may comprise
a tubular metal part, an expandable metal sleeve sur-
rounding the tubular metal part, an annular space be-
tween the tubular metal structure and the expandable
metal sleeve, the tubular metal part having an expansion
opening.
[0025] In addition, the tubular metal part may be
mounted as part of the well tubular metal structure.
[0026] Moreover, the annular barrier may comprise an
expandable metal sleeve.
[0027] Further, the annular barrier may comprise a tu-
bular part and a surrounding swellable material.
[0028] In addition, expanding the annular barrier may
be performed by a swelling process of the swellable ma-
terial of the annular barrier.
[0029] Also, expanding the annular barrier may be per-
formed by pressurising at least a part of the second well
tubular metal structure.
[0030] In addition, the pressurising may be performed
by a downhole tool string isolating a part of the second
well tubular metal structure.
[0031] Furthermore, the pressurising may be per-
formed by pressurising the second well tubular metal
structure from the surface.
[0032] Moreover, expansion of the annular barrier may
be performed by expanding the tubular metal part and/or
the expandable metal sleeve.
[0033] Further, expansion of the annular barrier may
be performed by means of a mandrel and/or an expand-
able bladder.
[0034] In addition, expansion of the annular barrier
may be performed by pressurising the tubular metal part
opposite the expansion opening in the tubular metal part
and letting fluid into the annular space for expanding the
expandable metal sleeve.
[0035] Moreover, the expandable metal sleeve may be
radially expanded between the first well tubular metal
structure and the second well tubular metal structure to
abut the wall of the borehole.

[0036] Additionally, the annular barrier may have a first
barrier end and a second barrier end, the first barrier end
being configured to overlap the first well tubular metal
structure and the second barrier end being configured to
overlap the second well tubular metal structure.
[0037] The downhole method may further comprise
providing a second zonal isolation at a second predeter-
mined position in the annulus between the wall of the
borehole and the second well tubular metal structure.
[0038] The invention also relates to a downhole system
for performing the downhole method as described above.
[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. 1 is a partially cross-sectional view of a well tu-
bular metal structure in which a downhole wireline
tool is inserted for separating a first section of the
well tubular metal structure from a second section,

Fig. 2 is a partially cross-sectional view of the well
tubular metal structure of Fig. 1 where the separated
first section is pulled out of the well,

Fig. 3A is a partially cross-sectional view of the well
tubular metal structure of Fig. 2 in which a new first
section of the first well tubular metal structure is sep-
arated from the second section of the first well tubular
metal structure while machining into the liner hanger,

Fig. 3B is a partially cross-sectional view of the well
tubular metal structure of Fig. 2 in which a new first
section of the first well tubular metal structure is sep-
arated from the second section of the first well tubular
metal structure,

Fig. 4 is a partially cross-sectional view of the well
tubular metal structure of Fig. 3A in which yet a new
first section of the first well tubular metal structure is
separated from the second section of the first well
tubular metal structure,

Fig. 5 is a partially cross-sectional view of the well
tubular metal structure of Fig. 4 where the downhole
wireline tool has been removed and a plug setting
tool sets a plug in the first well tubular metal structure,

Fig. 6 is a partially cross-sectional view of the well
tubular metal structure of Fig. 4 where cement is
poured into the well to make a cement plug above
the first well tubular metal structure,

Fig. 7 is a partially cross-sectional view of the well
tubular metal structure of Fig. 4 in which several first
sections has been pulled out one by one of the well
and an unexpanded annular barrier mounted at the
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end of the second well tubular metal structure and
run in the well,

Fig. 8 is a partially cross-sectional view of the well
tubular metal structure of Fig. 7 in which the annular
barrier has been arranged at the predetermined po-
sition,

Fig. 9 is a partially cross-sectional view of the well
tubular metal structure of Fig. 8 in which the annular
barrier has been expanded,

Fig. 10 shows a partially view of a downhole wireline
tool surrounded by an expandable metal sleeve
(shown in cross-section),

Fig. 11 shows is a partially cross-sectional view of a
well tubular metal structure in which the tool of Fig.
10 has been arranged opposite the predetermined
position and end parts of the expandable metal
sleeve has been expanded,

Fig. 12 is a partially cross-sectional view of the well
tubular metal structure of Fig. 11 in which also a part
of the expandable metal sleeve intermediate the end
parts has been expanded by pressurised fluid from
the tool,

Fig. 13 is a cross-sectional view of the well tubular
metal structure of Fig. 12 where the downhole wire-
line tool has been removed,

Fig. 14 shows a cross-sectional view of an annular
barrier, and

Fig. 15 shows a cross-sectional view of part of the
downhole wireline tool having projectable arms with
cutting edge for machining into the wall of the well
tubular metal structure.

[0040] All the 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.
[0041] Fig. 1 shows part of a downhole method for re-
moval of at least part of a first well tubular metal structure
5 in a borehole 4 of an existing well 1 having a top 51.
The first well tubular metal structure has a longitudinal
extension L and a first end 41A closest to the top. In Fig.
1, a downhole wireline tool 10 is inserted in the first well
tubular metal structure, and the downhole wireline tool
has an anchor section 22 and a machining device 8. The
downhole wireline tool is positioned opposite the first sec-
tion of the first well tubular metal structure so that the
machining device 8 is positioned 8-12 metres from the
first end 41A of the first well tubular metal structure, and
the anchor section is arranged above the machining de-
vice. In Fig. 1, the downhole wireline tool is anchored

opposite the first section by activating the anchor section
to abut an inner surface 42 of the first well tubular metal
structure. The machining device 8 separates the first sec-
tion 6 having a length L2 (shown in Figs. 3B and 4) of
8-12 metres from a second section 7 of the first well tu-
bular metal structure by machining into and along a cir-
cumference of the first well tubular metal structure. Then
as shown in Fig. 2, the first section is retrieved from the
well by pulling in the wireline, creating a new first end 6B
of the first well tubular metal structure in the well. The
activated anchor section provides a radial force so that
the first section of 8-12 metres just separated from the
rest of the first well tubular metal structure can be pulled
out by pulling in the wireline from the top, discarding the
separated first section at the top in order for the tool to
reenter the well for removing a new first section as shown
in Fig. 3A. In Fig. 3B, the downhole wireline tool has been
inserted in the first well tubular metal structure again and
positioned opposite the new first section 6B of the first
well tubular metal structure so that the machining device
8 is positioned 8-12 metres from the new first end 41B
of the first well tubular metal structure, and the anchor
section is arranged above the machining device and an-
chored the downhole wireline tool opposite the new first
section 41B by activating the anchor section to abut the
inner surface of the first well tubular metal structure, and
then the new first section 6 having a length of 8-12 metres
is separated from the rest of the first well tubular metal
structure by machining into and along the circumference
of the first well tubular metal structure, and the new first
section is retrieved from the well by pulling in the wireline.
Thus, the downhole method is a downhole workover
method.
[0042] By separating the well tubular metal structure
into several sections of 8-12 metres, these sections can
be pulled out of the well one by one by using the same
tool as the tool separating the well tubular metal structure
into sections. Furthermore, the anchor section fastens
the separated section so that the section is easily pulled
out by pulling in the wireline. Pulling a section of the well
tubular metal structure out of the well is feasible since
sections of 8-12 metres do not weigh more than a wireline
can withstand and hold. Thus, a very simple way of re-
moving at least part of a well tubular metal structure, so
that this part can be replaced with an annular barrier for
isolating the deteriorated production zone or for plugging
off that part and drill a lateral into another part of the
reservoir. By this method, no large rig is needed for pull-
ing out the upper part of the well tubular metal structure.
[0043] In Fig. 4, the downhole wireline tool has been
inserted into the first well tubular metal structure again
to separate yet another first section 6C, and in this way
the first well tubular metal structure is separated into sev-
eral first sections with a length of 8-12 metres. The first
well tubular metal structure is separated into several first
sections with a length of 8-12 metres until a predeter-
mined position 39 along the first well tubular metal struc-
ture, as shown in Figs. 4 and 5.
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[0044] As shown in Fig. 3A, the downhole wireline tool
machines into a liner hanger 43 in order to release the
part of the first well tubular metal structure hung off in the
liner hanger. In some completions, the first well tubular
metal structure needs to be released from the outer cas-
ing 38 and in other completion this is not needed as
shown in Fig. 3B.
[0045] The downhole method may be used for replac-
ing a damaged part of a first well tubular metal structure
and for replacing that part with a new well tubular metal
structure or in order to plug off the well in order to abandon
the well or drill a new borehole above the plugged off
part. In order to plug off part of the well, a plug 78 is set
below the predetermined position 39 by means of a down-
hole wireline tool string 47 having a setting tool 46, as
shown in Fig. 5.
[0046] The downhole wireline tool string 47 may com-
prise a logging tool 48 being inserted in the well to detect
the conditions of the cement 49 in the borehole to deter-
mine where the cement is of a sufficiently good condition
to obtain a sufficient plug and abandonment operation,
as shown in Fig. 5.
[0047] After having set the plug, a cement tool 79 is
inserted in the well and cement is ejected into borehole
above the predetermined position as shown in Fig.6 to
provide a full bore cement plug 50. The cement tool is
continuously pulled out of the well while ejecting cement
in order to eject cement further up the borehole than
shown in Fig. 6.
[0048] As shown in Fig. 7, the downhole method may
further comprise inserting a second well tubular metal
structure 5B in the borehole above the predetermined
position. The second well tubular metal structure 5B com-
prises at least one annular barrier 20. The unexpanded
annular barrier is arranged above the predetermined po-
sition 39 and the second well tubular metal structure
above the annular barrier where the annular barrier is
mounted as part of the second well tubular metal struc-
ture. Thus, the unexpanded annular barrier 20 between
the first well tubular metal structure and the second well
tubular metal structure or as part of the second well tu-
bular metal structure, as shown in Fig. 8. The second
well tubular metal structure 5B may comprise several an-
nular barriers. The one or more annular barriers are ex-
panded for providing zonal isolation above the predeter-
mined position as shown in Fig. 9.
[0049] Fig. 1 shows a partially cross-sectional view of
the well tubular metal structure in which a downhole wire-
line tool 10 is inserted for separating the first section 6
of the well tubular metal structure 5 from the second sec-
tion 7. The downhole wireline tool 10 is inserted in the
well tubular metal structure and positioned opposite the
predetermined position, and the separation of the first
section 6 from the second section 7 of the well tubular
metal structure by machining into and along a circumfer-
ence of the well tubular metal structure is initiated.
[0050] Subsequently, the downhole wireline tool 10 is
removed from the well. As can be seen, the downhole

wireline tool is a wireline downhole tool. The downhole
wireline tool may have a driving unit (not shown) for the
tool to be self-propelling in e.g. a more horizontal part of
the well.
[0051] In Fig. 1, the downhole wireline tool 10 compris-
es an electronic section 19 for controlling the electricity
supply before being directed to a rotation unit, such as
an electrical motor 20, driving a hydraulic pump 21. The
downhole wireline tool further comprises an anchor sec-
tion 22. The downhole wireline tool 10 is submerged into
the well tubular metal structure, and the anchor section
22 of the downhole wireline tool is hydraulically activated
to anchor a second part of the tool housing of the tool in
relation to the well tubular metal structure 5. The motor
is powered through a wireline 24 and the electronic sec-
tion 19 and drives the pump and rotates a rotatable shaft
for rotating the cutting arm 9 for separating the upper and
first section 6 from the lower second section 7 of the well
tubular metal structure 5. Thus, the downhole wireline
tool 10 is submerged into the well or well tubular metal
structure only by a wireline, e.g. with another kind of pow-
er supply line, such as an optical fibre, and not by tubing,
such as coiled tubing, drill pipe or similar piping.
[0052] As shown in Fig. 2, the separation of the first
section from the second section comprises machining
part of the well tubular metal structure, thereby grinding
a very small part of the well tubular metal structure into
inconsiderable small pieces. Machining part of the well
tubular metal structure is performed by cutting or milling
a part of well tubular metal structure in the longitudinal
extension.
[0053] In Figs. 6-9, separation of the first section 6 from
the second section 7 comprises pulling the first section
6 out of the borehole 4 after the machining. Then as
shown in Fig. 7, the second well tubular metal structure
5B is mounted with an annular barrier and then inserted
into the borehole 4 so that the second well tubular metal
structure is arranged at a distance from the second sec-
tion of the first well tubular metal structure where the dis-
tance corresponds to the length of the annular barrier,
so that the annular barrier abuts the second section 7.
[0054] The annular barrier comprises in Figs. 7-9 a tu-
bular metal part 52, an expandable metal sleeve 53 sur-
rounding and connected to the tubular metal part provid-
ing an annular space 54 between the tubular metal
part/well tubular metal structure and the expandable met-
al sleeve 53. The tubular metal part has an expansion
opening 55 in order to expand the expandable metal
sleeve 53.
[0055] In Figs. 10-14, the annular barrier comprises an
expandable metal sleeve but does not surround a tubular
metal part as the annular barrier is baseless having only
the expandable metal sleeve.
[0056] The annular barrier can be expanded in different
ways. The annular barrier may be expanded by pressu-
rising at least a part of the well tubular metal structure
opposite the expansion opening and letting fluid into the
annular space for expanding the expandable metal
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sleeve, e.g. by a tool string 47 or by plugging (e.g. drop-
ping a ball into a ball seat) the well tubular metal structure
below the annular barrier and pressurising the well tubu-
lar metal structure from surface, as shown in Fig. 9.
[0057] In another embodiment, expanding the annular
barrier is performed by expanding the tubular metal part
and/or the expandable metal sleeve, e.g. by pulling a
expandable cone or a mandrel through the tubular metal
part, or if no tubular metal part is present by directly ex-
panding the expandable metal sleeve to abut the inner
face of the well tubular metal structure overlapping the
first well tubular metal structure and the second well tu-
bular metal structure. Subsequently, the expandable
metal sleeve is further expanded by pressuring the ex-
pandable metal sleeve from within e.g. by isolating an
intermediate part 58 of the expandable metal sleeve as
shown in Fig. 12.
[0058] In Fig. 11, each of the ends 56, 57 of the ex-
pandable metal sleeve is radially expanded by an ex-
pandable bladder 61 so that one end 56 is overlapping
the first well tubular metal structure and the other end is
overlapping the second well tubular metal structure sec-
tion. Subsequently, fluid is pumped out through tool
openings 63 in the tool 47, expanding the expandable
metal sleeve between the first well tubular metal structure
and the second well tubular metal structure 5B to abut
the wall of the borehole. Thus, the annular barrier 20 has
a first barrier end 66 and a second barrier end 67, where
the first barrier end is configured to overlap the first well
tubular metal structure and the second barrier end 67 is
configured to overlap the second well tubular metal struc-
ture. In order to enhance the sealing ability of the ends
of the annular barrier, sealing elements may be arranged
surrounding the outer face of the annular barrier ends as
shown in Figs. 10-13.
[0059] As shown in Fig. 14, the expandable metal
sleeve 53 comprises sealing elements 64 and split ring-
shaped elements 65 for back-up of the sealing element
64. An intermediate element 69 is provided between the
sealing element 64 and the split ring-shaped elements
65. The sealing elements, the split ring-shaped elements
65 and the intermediate elements are arranged between
two projections 71 forming a groove 72.
[0060] Even though not shown, the downhole method
may further comprise providing a second zonal isolation
at a second predetermined position in the annulus be-
tween the wall of the borehole and the well tubular metal
structure. The first and second annular barrier provided
at the first and second predetermined position may be
expanded in one run or two runs. The downhole wireline
tool may have means for holding a section of the well
tubular metal structure in relation to a second section of
the well tubular metal structure by having two anchoring
sections 22.
[0061] The downhole wireline tool 10 providing the
separation of the first section from the second section
may be the same tool providing and expanding the an-
nular barrier so that the operation may be performed in

one run instead of the two runs.
[0062] As shown in Fig. 15, the downhole wireline tool
10 comprises a tool housing 6a having a first 7a and a
second 8a housing part and a cutting arm 9 being pivot-
ably connected with the first housing part and having a
cutting edge 10 in a first end. The arm 9 is movable be-
tween a retracted position and a projected position in
relation to the tool housing. The arm is shown in its pro-
jected position in Fig. 15. The tool further comprises an
arm activation assembly 11 for moving the cutting arm 9
between the retracted position and the projected position.
A rotatable shaft 12 penetrates the second housing part
8a and is connected with, and forms part of, the first hous-
ing part for rotating the cutting arm.
[0063] The arm activation assembly 11 comprises a
piston housing 13 arranged in the first housing part 7a
and comprises a piston chamber 14. A piston member
15 is arranged inside the piston chamber and engages
with the cutting arm 9, thereby moving the cutting arm 9
between the retracted position and the projected position.
The piston member 15 is movable in a longitudinal direc-
tion of the downhole tubing cutter tool and has a first
piston face 16 and a second piston face 17. Hydraulic
fluid from the pump is pumped into a first chamber section
25 of the chamber 14 through a first fluid channel 18,
applying a hydraulic pressure on the first piston face 16,
moving the piston in a first direction, applying a projecting
force on the cutting arm 9.
[0064] When the cutting arm is projected to pressure
against an inner face of the well tubular metal structure
and when the cutting arm 9 is simultaneously rotated by
the motor through the rotatable shaft, the cutting edge
10B is capable of cutting through the well tubular metal
structure. Hereby, it is obtained that a first section of the
well tubular metal structure can be separated from a sec-
ond section of the well tubular metal.
[0065] In Fig. 15, the rotatable shaft 12 supplies the
fluid to the first section 25 of the chamber 14. The fluid
from the pump is supplied to the shaft 12 through a cir-
cumferential groove 27 fluidly connected with a second
fluid channel 28 in the second housing part 8a. Thus, the
fluid from the second fluid channel 28 is distributed in the
circumferential groove 27, so that the first fluid channel
18 in the rotatable shaft 12 is always supplied with pres-
surised fluid from the pump while rotating. The circum-
ferential groove 27 is sealed off by means of circumfer-
ential seals 29, such as O-rings, on both sides of the
circumferential groove 27.
[0066] The piston member moves 15 in the longitudinal
direction of the tool 10 inside the piston chamber and
divides the chamber 14 into a first chamber section 25
and a second chamber section 26. When the piston mem-
ber moves in the first direction, a spring member 40 abut-
ting the second piston face 17 opposite the first piston
face 16 is compressed. As the spring member is com-
pressed, so is the second chamber section, and the fluid
therein flows out through a fourth channel 44 fluidly con-
nected with the first channel 18. The spring member,
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which is a helical spring surrounding part of the piston
member arranged in the second chamber section 26 is
thus compressed between the second piston face 17 and
the piston chamber 14. The piston member has a first
end 30 extending out of the piston housing 13 and en-
gaging the cutting arm by having a circumferential groove
31 into which a second end 32 of the cutting arm extends.
The second end of the cutting arm is rounded to be able
to rotate in the groove. The cutting arm is pivotably con-
nected with the first housing around a pivot point 33. In
the other and second end 34 of the piston member, the
piston member extends into the shaft 12. When the piston
member is moved in the first direction, a space 45 is
created between the second end 34 of the piston member
and the shaft. This space 45 is in fluid communication
with the well fluid through a third channel 35, which is
illustrated by a dotted line. In this way, the piston does
not have to overcome the pressure surrounding the tool
in the well. The second end 34 of the piston member is
provided with two circumferential seals 36 in order to seal
off the piston chamber from the dirty well fluid.
[0067] When the cutting operation is complete and the
well tubular metal structure has been separated into an
upper and a lower part, the hydraulic pressure from the
pump is no longer fed into the first channel, and the spring
member forces the piston member 15 in a second direc-
tion opposite the first direction along the longitudinal di-
rection 37 of the tool, as indicated in Fig. 15.
[0068] The downhole method may further comprises
providing cement on top of the annular barrier to provide
an abandonment plug. By providing a plug e.g. of cement
within the well tubular metal structure, the well can then
be abandoned.
[0069] The downhole wireline tool may further com-
prise a stroking tool 23 providing the movement along
the longitudinal extension of the well tubular metal struc-
ture 5. The stroking tool 23 is a tool providing an axial
force. The stroking tool comprises an electrical motor for
driving a pump. The pump pumps fluid into a piston hous-
ing to move a piston acting therein. The piston is arranged
on the 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.
[0070] By fluid or well fluid is meant any kind of fluid
that may be present in oil or gas wells downhole, such
as natural gas, oil, oil mud, crude oil, 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
oil 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, re-
spectively.
[0071] By a casing or well tubular metal structure is
meant any kind of pipe, tubing, tubular, liner, string etc.
used downhole in relation to oil or natural gas production.
[0072] In the event that the tool is not submergible all
the way into the casing, a driving unit such as a downhole
tractor can be used to push the tool all the way into po-

sition in the well. The downhole tractor may have pro-
jectable arms having wheels, wherein the wheels contact
the inner 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®.
[0073] 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 method for removal of at least part of a
first well tubular metal structure (5) in a borehole (4)
of an existing well (1) having a top, the first well tu-
bular metal structure having a longitudinal extension
(L) and a first end (41A) closest to the top, compris-
ing:

- inserting a downhole wireline tool (10) having
an anchor section (22) and a machining device
(8) in the first well tubular metal structure,
- positioning the downhole wireline tool opposite
the first section of the first well tubular metal
structure so that the machining device (8) is po-
sitioned 8-12 metres from the first end of the first
well tubular metal structure and the anchor sec-
tion is arranged above the machining device,
- anchoring the downhole wireline tool opposite
the first section by activating the anchor section
to abut an inner surface (42) of the first well tu-
bular metal structure,
- separating the first section (6) having a length
(L2) of 8-12 metres from a second section (7) of
the first well tubular metal structure by machin-
ing into and along a circumference of the first
well tubular metal structure,
- retrieving the first section from the well by pull-
ing in the wireline creating a new first end (41B)
of the first well tubular metal structure in the well,
- inserting the downhole wireline tool into the
first well tubular metal structure again,
- positioning the downhole wireline tool opposite
the new first section (6B) of the first well tubular
metal structure so that the machining device (8)
is positioned 8-12 metres from the new first end
(41B) of the first well tubular metal structure and
the anchor section is arranged above the ma-
chining device,
- anchoring the downhole wireline tool opposite
the new first section by activating the anchor
section to abut the inner surface of the first well
tubular metal structure,
- separating the new first section (6) having a
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length (L2) of 8-12 metres from the rest of the
first well tubular metal structure by machining
into and along the circumference of the first well
tubular metal structure, and
- retrieving the new first section from the well by
pulling in the wireline (24).

2. A downhole method according to claim 1, wherein
the first well tubular metal structure is separated into
several first sections with a length (L2) of 8-12 me-
tres.

3. A downhole method according to claim 1, further
comprising machining into a liner hanger (43) in or-
der to release the part of the first well tubular metal
structure hung off in the liner hanger.

4. A downhole method according to any of the proceed-
ing claims, wherein the first well tubular metal struc-
ture is separated into several first sections with a
length (L2) of 8-12 metres until a predetermined po-
sition (39) along the first well tubular metal structure.

5. A downhole method according to claim 4, further
comprising setting a plug (78) above or below the
predetermined position.

6. A downhole method according to claim 4 or 5, further
comprising inserting a cement tool (79) into the well
and ejecting cement into the borehole above the pre-
determined position.

7. A downhole method according to claim 4, further
comprising inserting a second well tubular metal
structure (5B) in the borehole above the predeter-
mined position, wherein the second well tubular met-
al structure comprises at least one annular barrier
(20).

8. A downhole method according to claim 6, wherein
an annular barrier (20) is arranged above the prede-
termined position and the second well tubular metal
structure above the annular barrier.

9. A downhole method according to claim 8, wherein
inserting the unexpanded annular barrier is per-
formed by a downhole wireline tool string(47).

10. A downhole method according to any of the preced-
ing claims, wherein the annular barrier comprises a
tubular metal part (52), an expandable metal sleeve
(53) connected with and surrounding the tubular met-
al part providing an annular space (54) between the
tubular metal structure and the expandable metal
sleeve, the tubular metal part having an expansion
opening (55).

11. A downhole method according to any of claims 7-10,

wherein the annular barrier comprises an expanda-
ble metal sleeve (53).

12. A downhole method according to any of claims 7-11,
wherein expanding the annular barrier is performed
by pressurising at least a part of the second well
tubular metal structure.

13. A downhole method according to claim 11, wherein
expanding the annular barrier is performed by means
of a mandrel and/or an expandable bladder (61).

14. A downhole method according to any of claims 7-13,
wherein the annular barrier has a first barrier end
(66) and a second barrier end (67), the first barrier
end is configured to overlap the first well tubular met-
al structure and the second barrier end is configured
to overlap the second well tubular metal structure .

15. A downhole system (100) for performing the down-
hole method according to any of the preceding
claims.
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