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DESCRIPTION

Field of the invention

[0001] The present invention relates to a riserless intervention system for offshore intervention
of a well from a vessel by means of a tool string, the vessel having a waterline, and the well
having a top. Furthermore, the present invention relates to a riserless intervention method for
offshore intervention of a well from a vessel by means of a riserless intervention system
according to the present invention.

[0002] In addition, the present invention also relates to a riserless intervention method for
offshore intervention of a well from a vessel by means of a tool string, the vessel having a
waterline.

Background art

[0003] When performing a subsea intervention of a well where a tool string is submerged into
the well to perform an operation, a riser is often installed at the top of the well from a vessel,
and the tool string is subsequently assembled and submerged into the riser. However, setting
up a riser takes approximately 90 days, and a vessel with sufficient capacity is rarely available
with a few days' notice, and the operation thus requires more time for planning. Therefore, a
riserless solution has been developed where a lubricator pipe is installed above a blowout
preventer on the well head or Christmas tree. The tool string is then mounted on the vessel
using a grease head and submerged into the water where it enters the lubricator pipe. The
grease head is mounted on top of the lubricator pipe and encloses the tool in the lubricator
pipe. Then, a flushing system surrounding the lubricator pipe exchanges the seawater in the
lubricator pipe with glycol or ethylene glycol, and the Iubricator pipe is subsequently
pressurised, valves in the top of the well are opened, and the intervention operation can occur.

[0004] However, due to environmental concerns, it has been a priority to focus on decreasing
the amount of ethylene glycol which is let into the sea during such interventions. Furthermore,
with the increased focus on reducing the costs of such interventions, the amount of equipment
used to perform the exchange of seawater with glycol to ensure that no glycol is let into the sea
during this exchange also needs to be reduced to make the entire operation more affordable
compared to the increase in oil production.

[0005] In addition, to enable mounting of a tool string on a vessel, the vessel has a derrick or a
large crane for handling the tool string of 60 feet or more. A vessel capable of handling such
long tool strings and lubricator pipes is one of the larger vessels, meaning that more planning
is required, and higher rental costs are involved.
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[0006] However, with the increased focus on the costs related to performing such
interventions, the time saved using a large vessel is money saved. There is therefore also a
need for a method of performing riserless interventions in shorter time to minimise or possibly
eliminate the need for these large vessels with a high mounting height. Document US
2008/264643 A1 discloses a riserless intervention method.

Summary of the invention

[0007] It is an object of the present invention to wholly or partly overcome the above
disadvantages and drawbacks of the prior art. More specifically, it is an object to provide an
improved riserless intervention system with a reduced amount of equipment downhole so that
it is affordable to use compared to the output gained by the intervention operation.

[0008] It is also an object to provide an improved method of performing riserless interventions
in shorter time to minimise or possibly eliminate the need for large vessels.

[0009] 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 independent method claim 1.

[0010] Furthermore, the fluid may be supplied with an anti-freeze liquid.

[0011] The closing part may be a burst or rupture disc-shaped part.

[0012] Also, the closing part may be comprised in a closing unit having an actuator configured
to bring the closing part from at least a closed position to an open position.

[0013] Moreover, the closing part may have at least two sections.

[0014] The riserless intervention system as described above may further comprise a grease
head configured to be connected with the first end of the lubricator pipe, the grease head
being arranged for closing fluid communication through the first opening of the first end of the
lubricator pipe.

[0015] Further, the lubricator pipe may comprise at least a first lubricator part and a second
lubricator part.

[0016] In addition, the pipe sections may be connected by means of unions or flanges bolted
together by bolts or similar fastening means.

[0017] Furthermore, the second lubricator part may be arranged closest to the grease head,
the first lubricator part having an inner diameter which is larger than an inner diameter of the
second lubricator part.
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[0018] Moreover, the inner diameter of the first lubricator part may be larger than an outer
diameter of a crown plug.

[0019] Also, the lubricator pipe may have an inlet.

[0020] The riserless intervention system as described above may further comprise a remotely
operated vehicle (ROV).

[0021] The ROV may comprise a pump.
[0022] Furthermore, the ROV may comprise a motor-driven pump.
[0023] Additionally, the ROV may comprise a pressure intensifier.

[0024] Moreover, the ROV may comprise a coupling configured to fluidly connect the pump to
an inlet of the lubricator pipe to pressurise the lubricator pipe.

[0025] Further, the ROV may comprise a glycol reservoir (not shown).
[0026] A manual pump may be fluidly connected to the lubrication pipe.
[0027] Said manual pump may be configured to be operated by the ROV.

[0028] Also, pressure means may be arranged to pressurise a pressure inside the lubricator
pipe.

[0029] In addition, the tool string may comprise first and second parts.

[0030] Moreover, the lubricator pipe may comprise a pressure-equalising valve device for
equalising the pressure inside the lubricator pipe with a liquid surrounding the lubricator pipe
during descent of the lubricator pipe below the waterline.

[0031] Furthermore, the lubricator pipe may have a hydraulic accumulator.

[0032] The pressure-equalising valve device may be configured to allow liquid to enter the
lubricator pipe during descent and to allow liquid inside the lubricator pipe to leave the

lubricator pipe during ascent.

[0033] The riserless intervention system as described above may further comprise a de-icing
system.

[0034] Also, the riserless intervention system as described above may further comprise a
vessel, the vessel having a vessel height above the waterline which is smaller than a length of
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the tool string.

[0035] Moreover, the riserless intervention system as described above may further comprise a
blowout preventer, a Christmas tree and/or a well head.

[0036] The lubricator pipe may further comprise a tool catcher configured to maintain the tool
string at a predetermined position in the lubricator pipe.

[0037] Furthermore, a manual pump may be fluidly connected to the lubricator pipe.
[0038] Additionally, the system may comprise a plurality of lubricator pipes.

[0039] Further, the system may comprise a plurality of tool strings.

[0040] In addition, the vessel may comprise a suspension unit.

[0041] Also, the vessel may comprise a dynamic positioning system.

[0042] Moreover, the vessel may comprise a supply of anti-freeze liquid such as glycol.

[0043] The present invention also relates to a riserless intervention method according to claim
11.

[0044] In an embodiment, the tool string may be submerged into the lubricator pipe.

[0045] Also, the riserless intervention method described above may further comprise
connecting a grease head to the lubricator pipe above the waterline.

[0046] In addition, the lubricator pipe may be connected with a top of the well.

[0047] Moreover, the lubricator pipe may be connected with the top of the well while the tool
string is arranged within the lubricator pipe.

[0048] In an embodiment, the riserless intervention method described above may further
comprise arranging the tool string or the lubricator pipe in a suspension unit so that

movements of the vessel are absorbed by the suspension unit.

[0049] Furthermore, the riserless intervention method described above may further comprise
disconnecting the lubricator pipe from the top of the well.

[0050] In addition, the riserless intervention method may further comprise pulling the lubricator
pipe at least partly above the waterline.

[0051] Moreover, the riserless intervention method may further comprise disconnecting the
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parts of the tool string.

[0052] Additionally, the riserless intervention method may further comprise disconnecting the
parts of the lubricator pipe.

[0053] In an embodiment, before disconnecting the lubricator pipe from the top of the well, the
riserless intervention method may further comprise closing the end of the lubricator pipe
closest to the top of the well.

[0054] By closing the end of the lubricator pipe closest to the top of the well, the lubricator pipe
is sealed from below, and its content is thereby brought to surface.

[0055] The vessel has a mounting height above the waterline which is smaller than a length of
the tool string or a length of the lubricator pipe.

[0056] The riserless intervention method described above may further comprise connecting a
first end of a third part of the tool string to a second end of the second part of the tool string
above the waterline.

[0057] In addition, the riserless intervention method may further comprise connecting a first
end of a third lubricator part of the lubricator pipe to a second end of the second lubricator part
of the lubricator pipe above the waterline.

[0058] Also, the riserless intervention method may further comprise introducing the tool string
into the well to perform the intervention.

[0059] Moreover, the riserless intervention method may further comprise moving the tool string
back into the lubricator pipe.

[0060] Furthermore, the riserless intervention method may further comprise opening a valve in
a blowout preventer, a Christmas tree or a well head.

[0061] Finally, the riserless intervention method may further comprise opening a tool catcher.

Brief description of the drawings

[0062] 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 partially cross-sectional view of a small vessel in the process of mounting a
riserless intervention system having a first lubricator part and a second lubricator part of a
lubricator pipe,
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Fig. 2 shows a partially cross-sectional view of a small vessel in the process of mounting a first
part and a second part of a tool string where the first part is partly within the lubricator pipe,

Fig. 3 shows a partially cross-sectional view of a small vessel in the process of lowering a
lubricator pipe having a tool string therein into the sea,

Fig. 4 shows the lubricator pipe of Fig. 3 being mounted on a top of a well,

Fig. 5 shows a partially cross-sectional view of a small vessel in the process of mounting a third
lubricator part and a second lubricator part of a lubricator pipe,

Fig. 6 shows a cross-sectional view of a closing unit arranged in a lubricator pipe,
Fig. 7 shows the closing unit of Fig. 6 seen from above,

Figs. 8a and 8b show another closing unit having two halves, the closing unit in Fig. 8a being
seen from above, and in Fig. 8b from the side,

Fig. 9 shows a cross-sectional view of another embodiment of a closing unit,

Fig. 10 shows another riserless intervention system having different inner diameters of the
lubricator parts,

Fig. 11 shows a cross-sectional view of another lubricator pipe having different inner diameters
of the lubricator parts,

Fig. 12 shows a partially cross-sectional view of a small vessel in the process of mounting a
first part and a second part of a tool string,

Fig. 13 shows a partially cross-sectional view of a small vessel in the process of mounting a
first lubricator part and a second lubricator part of a lubricator pipe,

Fig. 14 shows a partially cross-sectional view of a small vessel in the process of mounting a
first part and a second part of a tool string where the first part is partly within the lubricator

pipe,

Fig. 15 shows a partially cross-sectional view of a small vessel in the process of lowering a
lubricator pipe having a tool string therein into the sea,

Fig. 16 shows the lubricator pipe of Fig. 15 being mounted on a top of a well,

Fig. 17 shows a partially cross-sectional view of a small vessel in the process of mounting a
third part and a second part of a tool string, and

Fig. 18 shows a partially cross-sectional view of a small vessel in the process of mounting a
third lubricator part and a second lubricator part of a lubricator pipe.
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[0063] 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.

Detailed description of the invention

[0064] Fig. 1 shows a riserless intervention system 100 for offshore intervention of a well 1
from a vessel 2 by means of a tool string 3 (shown in Fig. 2). The riserless intervention system
100 comprises a lubricator pipe 20 comprising a first end 18 and a second end 19. The second
end is configured to connect with a top 10 of the well. The first end has a first opening 15 for
letting the tool string 3 into the lubricator pipe, and the second end has a second opening 16
for letting the tool string in and out of the well. The riserless intervention system 100 further
comprises a closing part 33 arranged at the second end for closing fluid communication
through the second opening of the second end of the lubricator pipe. Fig. 2 thus shows a well 1
which is about to be intervened from a vessel 2 by an intervention tool in the form of a tool
string 3 comprising at least a first part 6 and a second part 8. While assembling, the tool string
3 is part by part lowered down into a lubricator pipe 20, which is then mounted on e.g. a
blowout preventer 40 or directly on a Christmas tree 50 forming the top 10 of the well 1.

[0065] By having a closing part 33 arranged at the second end, the second opening 16 can be
closed when submerging the lubricator pipe 20 to connect with the top of the well, and thus the
lubricator pipe 20 can be filled with glycol by means of equipment on board the vessel 2, which
eliminates the need to have expensive subsea flushing equipment. Subsea flushing equipment
is more expensive than conventional pumps at the deck since the subsea flushing equipment
must be able to withstand both a pressure which is a hundred times higher than the pressure
at surface, and also very low temperatures. At the deck, such equipment can easily be heated
if necessary. Furthermore, having the equipment on board the vessel makes it much easier to
detect when the lubricator is filled with a sufficient amount of ethylene glycol as the glycol is
merely poured into the lubricator pipe, and thus the equipment does not need to have
detection means for detecting when the seawater in the lubricator is fully exchanged with

glycol.

[0066] As shown in Fig. 1, the lubricator pipe 20 is mounted from the vessel 2 having a
mounting height H smaller than a length L (shown in Fig. 3) of the lubricator pipe 20. The
mounting height extends from the deck of a waterline 4 of the vessel 2 to the summit of the
highest possible reach of the lubricator pipe in the upward direction. The lubricator pipe 20 is
mounted by submerging the closing unit 33a partly below the waterline 4, and a first end 21 of
a first lubricator part 22 of the lubricator pipe 20 is then connected to the closing unit 33a
above the waterline. The vessel 2 may have a moon pool 41 into which the lubricator parts are
lowered, or the lubricator pipe may be lowered over the side of the vessel (not shown). Then
the first end 21 of the first lubricator part 22 of the lubricator pipe 20 is submerged below the
waterline 4 so that a second end 23 of the first lubricator part is above the waterline.
Subsequently, a second lubricator part 24 is arranged on top of the first lubricator part 22, and
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a first end 25 of the second lubricator part is connected to the second end 23 of the first
lubricator part.

[0067] When the lubricator pipe 20 is assembled as shown in Fig. 2, the tool string 3 is
mounted from the vessel 2 by submerging a first end 5 of a first part 6 of the tool string 3 below
the waterline 4 so that a second end 7 of the first part extends above the waterline and is
suspended in a suspension unit 31. Then, the second part 8 of the tool string 3 is arranged on
top of the first part 6 of the tool string by a second suspension unit 31b, and a first end 9 of the
second part 8 of the tool string is connected with the second end 7 of the first part of the tool
string above the waterline 4 while the remaining part of the first part is below the waterline. In
this way, the mounting height of the vessel 2 can be substantially reduced, which eliminates the
need for a large vessel, which in turn substantially reduces costs related to renting a vessel
and further reduces the time needed for planning and performing the operation. Furthermore,
the length of the tool string 3 is no longer restricted by the mounting height available on the
vessel 2, and the tool string can now in theory be mounted with an endless length.

[0068] When also the tool string is assembled and arranged in the lubricator pipe 20, the
lubricator is filled with glycol, and a grease head 30, as shown in Fig. 3, is connected to the first
end 18 of the lubricator pipe 20 for closing a first opening 15 of the first end 18. Finally, the
lubricator pipe 20 comprising the tool string 3 is submerged into the sea and is connected to
the top 10 of the well 1 as shown in Fig. 4.

[0069] In Fig. 5, a second end 28 of the second lubricator part 24 is partly submerged into the
water, and a first end 26 of a third lubricator part 27 of the lubricator pipe is mounted to the
second end 28 of the second lubricator part 24. Subsequently, further lubricator parts can be
mounted on top of the third lubricator part in the same manner by first partly submerging the
previously mounted part below the waterline and then connecting the further part thereto until
the entire lubricator pipe is assembled. The closing part 33 of the riserless intervention system
100 of Fig. 5 is a burst or rupture disc-shaped part arranged between two flanges as shown in
Fig. 6. The two flanges are bolted together by means of bolts 38, and the closing part 33 is
squeezed in between the flanges 37. The closing part has sections 34 as shown in Fig. 7, and
when the tool string is to enter the well as shown in Fig. 4, the tool string presses itself past the
closing part, breaking the sections 34 apart at the separation lines 35. The sections are thus
somewhat flexible in order to allow the tool string to pass, but are also to close the second
opening again when the tool string re-enters the lubricator pipe 20 and no longer forces the
sections radially outwards. The pressure inside the lubricator pipe is substantially the same as
the pressure in the sea before disconnecting the lubricator pipe. This equalisation is performed
by a pressure-equalising valve device 73 (shown in Fig. 5) for equalising the pressure inside
the lubricator pipe with a liquid surrounding the lubricator pipe during descent and also ascent
of the lubricator pipe. Thus, the closing part 33 needs only separate the seawater and the
liquid inside the lubricator pipe 20 and does not need to be able to carry the load of all the
liquid inside the lubricator pipe 20.

[0070] In Fig. 4, the closing part 33 is comprised in the closing unit 33a as shown in Fig. 9
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having an actuator 42 configured to bring the closing part from at least a closed position to an
open position. In the left side of Fig. 9, the closing part is shown in its closed position closing
the second opening 16, and in the right side of Fig. 9 the closing part is shown in its open
position. The closing part 33 has two sections 34 as shown in Figs. 8a and 8b, and the
sections 34 are pivotably mounted by a hinge 36. As shown in Fig. 9, the sections may have an
inclined face 75 corresponding to a seat 76 in the closing unit 33a. The hinge 36 is hingedly
connected to the body of the closing unit and moved by a piston sleeve 42a of the actuator 42.
The piston sleeve 42a moves in an annular space 43 which is pressurised through the
connection pipe 39. As the piston sleeve 42a is moved downwards to bring the closing part to
its open position, a spring 46 is compressed as shown in the right side of Fig. 9. The fluid
below the piston sleeve 42a is then forced out of the openings 47. Sealing means are arranged
to seal the inside from the surrounding seawater. The hinge engages, in the left side of Fig. 9,
an annular groove of the piston sleeve 42a to bring the closing part to the closed position.

[0071] As shown in Fig. 10, the first lubricator part 22 has an inner diameter ID4, shown in Fig.
11, which is larger than an inner diameter ID, of the second lubricator part 24. The inner
diameter 1D of the first lubricator part is larger than an outer diameter OD of a crown plug 55.

In this way, the internal volume of the lubricator pipe 20 is substantially reduced, which results
in the amount of glycol used for such plug retrieval intervention being substantially reduced.
Normally, the inner diameter of the lubricator pipe would correspond to the outer diameter of
the crown plug and be the same along the whole lubricator pipe. Normally, a well has two
crown plugs which are to be removed before an intervention by means of a tool string can be
performed, and thus the lubricator pipe needs to be filled twice. The lubricator pipe 20 has a
connection pipe 56 for letting liquid in and out during descent and ascent. The lubricator pipe
20 comprises a pressure-equalising valve device 73 for equalising the pressure inside the
lubricator pipe with a liquid surrounding the lubricator pipe during descent of the lubricator pipe
below the waterline. The pressure-equalising valve device 73 may comprise a relief valve for
performing a simple equalisation of the pressure during ascent and descent. The valve is
closed during pressurisation of the lubricator pipe before the tool string is to enter the well. The
pressurisation may be performed by a remotely operated vehicle (ROV) 57 (shown in Fig. 1)
operating a manual pump 71 fluidly connected to the lubrication pipe. The lubricator may
further comprise a de-icing system 74.

[0072] As can be seen in Fig. 1, the ROV comprises a pump 58, a motor 59 for driving the
pump and a pressure intensifier 60. The ROV may further comprise a coupling 61 configured
to fluidly connect the pump to the connection pipe 56 (shown in Fig. 11) of the lubricator pipe to
pressurise the lubricator pipe. Thus, the lubricator pipe does not need to have any pressure
means as a conventional ROV is just used. The ROV may further comprise a glycol reservoir
(not shown).

[0073] After performing an intervention operation by means of the tool string, e.g. pulling a
crown plug or milling out a safety valve, the tool string 3 re-enters the lubricator pipe and is
fastened in a tool catcher 32 as shown in Fig. 4. Then, the valves in the top 10 of the well 1,
e.g. in the blowout preventer 40, are closed, and the lubricator pipe is disconnected from the
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top 10 of the well 1. Before the lubricator pipe is disconnected, the closing part 33 is closed,
thereby closing the second opening 16 (shown in Fig. 3) in the first end of the first lubricator
part arranged closest to the top 10 of the well 1, so that the fluid inside the lubricator pipe
remains therein while the pipe is brought to surface. The grease head 30 (shown in Fig. 4) is
then disconnected, and the tool string is dismounted part by part by pulling the lubricator pipe
partly above the waterline 4 while it is still suspended from the vessel 2. Thus, the dirty fluid is
kept in the lubricator pipe when the tool string is reconstructed or re-rigged, and the grease
head 30 is subsequently re-mounted, and the lubricator pipe with the tool string is mounted for
another operation while the second end 19 of the lubricator pipe remains in the water, and the
closing part 33 keeps the seawater and the fluid inside the lubricator pipe from mixing.

[0074] When all the intervention operations have been performed, the tool string is
disconnected part by part, and subsequently the lubricator pipe is disconnected part by part
until all the lubricator parts are above the waterline.

[0075] When performing several intervention operations, such as retrieving two crown plugs
before performing e.g a cleaning operation, the riserless intervention system may comprise a
plurality of lubricator pipes, so that when one tool string is performing an operation, the next
lubricator pipe and another tool string are mounted to be ready. Thus, the riserless intervention
system may also have a plurality of tool strings. The vessel may comprise a dynamic
positioning system. The tool string or the lubricator pipe is arranged in a suspension unit 31
which may be a gyroscopic suspension unit, causing movements of the vessel 2 to be
absorbed by the suspension unit. The vessel may also comprise a supply of anti-freeze liquid
such as glycol.

[0076] Fig. 12 shows a well 1 about to be intervened from a vessel 2 by an intervention tool 3
in the form of a tool string 3 comprising at least a first part 6 and a second part 8. When
assembled, the tool string 3 is lowered into a lubricator pipe 20 mounted on e.g. a blowout
preventer 40 or directly on a Christmas tree 50 forming a top 10 of the well 1.

[0077] The tool string 3 is mounted from the vessel 2 which is a small vessel having a
mounting height smaller than a length of the lubricator pipe 20 and/or the tool string. The tool
string 3 is mounted by submerging the first end 5 of the first part 6 of the tool string 3 below the
waterline 4 of the vessel 2 so that the second end 7 of the first part extends above the
waterline and is suspended in the suspension unit 31. The vessel 2 may have the moon pool
41 into which the tool part is lowered, or the tool string may be lowered over the side of the
vessel (not shown). Then, the second part 8 of the tool string 3 is arranged on top of the first
part 6 of the tool string by the second suspension unit 31b, and the first end 9 of the second
part 8 of the tool string is connected with the second end 7 of the first part of the tool string
above the waterline 4 while the remaining part of the first part is below the waterline. In this
way, the mounting height of the vessel 2 can be substantially reduced, which eliminates the
need for a large vessel, which in turn substantially reduces costs related to renting a vessel
and further reduces the time needed for planning and performing the operation. Furthermore,
the length of the tool string 3 is no longer restricted by the mounting height available on the
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vessel 2, and the tool string can now in theory be mounted with an endless length.

[0078] As shown in Fig. 17, the second part 8 of the tool string 3 is partly submerged into the
water, and a first end 11 of a third part 12 of the tool string is mounted to a second end 14 of
the second part 8 of the tool string. Subsequently, further parts can be mounted on top of the
third part 12 in the same manner by first partly submerging the previously mounted part below
the waterline and then connecting the further part thereto until the entire tool string is
assembled. Then, the tool string 3 can be introduced into a lubricator pipe 20.

[0079] In Fig. 13, a lubricator pipe 20 is mounted from the vessel 2 having a mounting height H
smaller than a length of the lubricator pipe 20. The mounting height extends from the deck of
the waterline 4 of the vessel 2 to the summit of the highest possible reach of the lubricator pipe
or tool string in the upward direction. The lubricator pipe 20 is mounted by submerging the first
end 21 of the first lubricator part 22 of the lubricator pipe 20 below the waterline 4 so that the
second end 23 of the first lubricator part is above the waterline. Then, the second lubricator
part 24 is arranged on top of the first lubricator part 22, and the first end 25 of the second
lubricator part is connected to the second end 23 of the first lubricator part. Finally, the
lubricator pipe 20 is submerged into the sea and is connected to the top 10 of the well 1.

[0080] Alternatively, the lubricator pipe may be maintained while being suspended in the
suspension unit 31 of the vessel 2 while the tool string 3 is mounted, as shown in Fig. 14 where
the first end of the first part 6 of the tool string 3 is submerged below the waterline 4 of the
vessel into the lubricator pipe so that the second end 7 of the first part 6 extends above the
waterline 4 and is suspended in a third suspension unit 31a while the second part 8 of the tool
string is suspended in the second suspension unit 31b. When the tool string is fully mounted
and arranged in the lubricator pipe, the grease head 30 is connected to the lubricator pipe
above the waterline 4, as shown in Fig. 15, and the lubricator pipe is connected with the top 10
of the well 1, as shown in Fig. 16. Thus, the lubricator pipe is connected with the top 10 of the
well 1 while the tool string is arranged within the lubricator pipe.

[0081] The tool string or the lubricator pipe is arranged in the suspension unit 31 which may be
a gyroscopic suspension unit causing movements of the vessel 2 to be absorbed by the
suspension unit.

[0082] After performing an intervention operation by means of the tool string, e.g. pulling a
crown plug or milling out a safety valve, the tool string 3 re-enters the lubricator pipe and is
fastened in the tool catcher 32 (shown in Fig. 16). Then, the valves in the top 10 of the well 1,
e.g. in the blowout preventer, are closed, and the lubricator pipe is disconnected from the top
10 of the well 1. Before the lubricator pipe is disconnected, the closing unit 33a may be closed,
thereby closing an opening (not shown) in the first end of the first lubricator part arranged
closest to the top 10 of the well 1 so that the fluid inside the lubricator pipe remains therein
while the pipe is brought to surface. The grease head 30 (shown in Fig. 16) is then
disconnected, and the tool string is dismounted part by part by pulling the lubricator pipe partly
above the waterline 4 while it is still suspended from the vessel 2. Thus, the dirty fluid is kept in
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the lubricator pipe when the tool string is reconstructed or re-rigged, and the grease head 30 is
subsequently re-mounted and the lubricator pipe with the tool string is mounted for another
operation.

[0083] When all the intervention operations have been performed, the tool string is
disconnected part by part, and subsequently the lubricator pipe is disconnected part by part
until all the lubricator parts are above the waterline.

[0084] Before submerging the lubricator pipe 20, the end of the lubricator pipe closest to the
top 10 of the well 1 is closed by closing the closing unit 33 (shown in Fig. 17), and the
lubricator pipe is filled with glycol or ethylene glycol so that the fluid inside the lubricator pipe
does not freeze if the temperature is sufficiently low when the intervention is performed.

[0085] As shown in Fig. 18, the second end 28 of the second lubricator part 24 is partly
submerged into the water, and the first end 26 of the third lubricator part 27 of the lubricator
pipe is mounted to the second end 28 of the second lubricator part 24. Subsequently, further
lubricator parts can be mounted on top of the third lubricator part in the same manner by first
partly submerging the previously mounted part below the waterline and then connecting the
further part thereto until the entire lubricator pipe has been assembled.

[0086] The tool string may comprise several parts and operational tools arranged in the end
facing the well. The parts of the tool string may be a stroker tool for pulling a crown plug, a key
tool for moving a sliding sleeve, a milling tool for milling out a safety valve, etc.

[0087] A stroking tool is a tool providing an axial force. The stroking tool comprises an electric
motor for driving a pump. The pump pumps fluid into a piston housing 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.

[0088] 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, respectively.

[0089] In the event that the tool is not submergible all the way into the casing, 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
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®.

[0090] By "casing" is meant any kind of pipe, tubing, tubular, liner, string, etc., used downhole
in relation to oil or natural gas production.
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Patentkrav

1. Fremgangsmade til stigrgrslgs intervention til offshore-intervention i en
brand (1) fra et fartgj (2) ved hjaelp af et stigrgrslgst interventionssystem (100),
der omfatter:

- et smgrergr (20), der har en fagrste ende (18) og en anden ende (19), hvilken
anden ende er indrettet til at blive forbundet med en top (10) af brgnden, idet den
forste ende har en fgrste &bning (15), og den anden ende har en anden
abning (16), og

- en veerktgjsstreng (3), der er indrettet til at blive anbragt i smgrergret,

hvor en lukkedel (33) er anbragt ved den anden ende og indrettet til at lukke en
fluidforbindelse gennem smgrergrets anden endes anden &bning med henblik pa
at lade smgrergret fylde med fluid, inden det forbindes med brgndens top (10),
idet fartgjet har en vandlinje (4), og brgnden har toppen, idet fremgangsmaden
omfatter:

- tilvejebringelse af smgrergret (20),

- lukning af smgrergrets anden endes anden abning ved hjeelp af lukkedelen (33),
- nedsaenkning af smgrergrets anden ende i den anden endes lukkede position
under vandlinjen, sdledes at smgrergrets farste ende straekker sig over vandlinjen,
- anbringelse af veaerktgjsstrengen i smagrergret, og

- tilfgrsel af en antifrostveeske til smagrergret, inden smgrergret nedsaenkes under

vandlinjen.

2. Fremgangsmade til stigrgrslgs intervention ifglge krav 1, hvor lukkedelen er

en brud- eller revneskiveformet del.

3. Fremgangsmade til stigrgrslgs intervention ifglge krav 1, hvor lukkedelen er
omfattet i en lukkeenhed (33a), der har en aktuator (42), som er indrettet til at
bringe lukkedelen fra i det mindste en lukket position til en 8ben position.

4, Fremgangsmade til stigrgrsigs intervention ifglge et hvilket som helst af
kravene 1-3, der endvidere omfatter et smgrehoved (30), som er indrettet til at
veere forbundet med smgrergrets fgrste ende, hvilket smgrehoved er indrettet til

lukning af fluidforbindelse gennem smgrergrets farste endes fgrste abning.
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5. Fremgangsmade til stigrgrsigs intervention ifglge et hvilket som helst af
kravene 1-4, hvor smgrergret omfatter i det mindste en fgrste smgrergrsdel (22)

og en anden smgrergrsdel (24).

6. Fremgangsmade til stigr@rsigs intervention ifslge krav 5, hvor den anden
smgrergrsdel er anbragt teettest pa smgrehovedet, idet den fgrste smgrergrsdel
har en indvendig diameter (ID1), der er stgrre end en indvendig diameter (ID2) af

den anden smgrergrsdel.

7. Fremgangsmade til stigrersigs intervention ifelge krav 6, hvor den fgrste
smgrergrsdels indvendige diameter er stgrre end en udvendig diameter af en

kroneprop [GB: crown plug] (55).

8. Fremgangsmade til stigrgrslgs intervention ifglge krav 4, hvor smgrergret
omfatter en trykudligningsventilindretning (73) til udligning af trykket inde i
smgrergret med en vaeske, der omgiver smgrergret under smgrergrets nedstigning

under vandlinjen.

9. Fremgangsmade til stigrersigs intervention ifglge krav 8, hvor
trykudligningsventilindretningen er indrettet til at tillade veeske at treenge ind i
smgrergret under nedstigning og til at tillade veeske inde i smgrergret at forlade

smgrergret under opstigning.

10. Fremgangsmade til stigrarslgs intervention ifglge et hvilket som helst af
kravene 1-9, hvor smgrergret endvidere omfatter en vaerktgjsfanger (32), der er
indrettet til at fastholde veerktgjsstrengen i en forudbestemt position i smgrergret.

11. Fremgangsmade til stigrgrsigs intervention til offshore-intervention i en
brgnd (1) fra et fartgj (2) ved hjzelp af en veerktgjsstreng (3), hvilket fart@j har en
vandlinje (4), hvilken fremgangsmade omfatter:

- indfgring af veerktgjsstrengen i et smagrergr (20),

- nedsaenkning af en fgrste ende (5) af en fgrste del (6) af veerktgjsstrengen under
vandlinjen, sdledes at en anden ende (7) af den fgrste del streekker sig over
vandlinjen,

- anbringelse af en anden del (8) af vaerktgjsstrengen oven pa veerktgjsstrengens
fgrste del,
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- forbindelse af en fgrste ende (9) af veerkigjsstrengens anden del med
veerktgjsstrengens fgrste dels anden ende over vandlinjen, og

- nedsaenkning af veerktgjsstrengens anden del under vandlinjen, hvilket, inden
nedsaenkning af veerktgjsstrengens fgrste dels fgrste ende under vandlinjen,
omfatter:

- nedsaenkning af en fgrste ende (21) af en fgrste smgrergrsdel (22) af smgrergret
under vandlinjen, sdledes at en anden ende (23) af den fgrste smgrergrsdel
streekker sig over vandlinjen,

- anbringelse af en anden smgrergrsdel (24) oven pa den fgrste smgrergrsdel, og
- forbindelse af en fgrste ende (25) af den anden smgrergrsdel til den fgrste
smgrergrsdels anden ende.

12. Fremgangsmade til stigrgrslgs intervention ifglge krav 11, der endvidere
omfatter forbindelse af et smgrehoved (30) til smagrergret over vandlinjen.
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