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Description

Field of the Invention

[0001] The presentinvention relates to a blowout pre-
venter for being mounted on a well head, comprising a
plurality of valves arranged in fluid communication with
each other, connected and forming a tubular pipe. Fur-
thermore, the invention relates to a subsea launcher sys-
tem, a subsea well intervention module and a subsea
well intervention system.

Background Art

[0002] During production of oil, it may become neces-
sary to perform maintenance work in a well or to open a
production well. Such well work is known as well inter-
vention. Inside the well, a production casing is placed
which in its upper end is closed by a well head. The well
head can be situated on land, on an oil rig or on the
seabed below water.

[0003] When a well head is situated on the seabed on
deep water, well intervention is more complicated since
visibility below water can be poor. Furthermore, the
weather conditions at sea can interfere with the accom-
plishment of an intervention and, in case of a rough sea,
interrupt the intervention.

[0004] In regard to such subsea intervention opera-
tions, it is a known practice to perform these by lowering
an intervention module from a surface vessel onto the
well head structure by means of a plurality of remotely
operated vehicles (ROVs). Before mounting the opera-
tional intervention module comprising the operational
tool or the like in a lubricator, a blowout preventer is
mounted on the wellhead in order to prevent blowouts.
[0005] A blowout preventer (BOP) is a large device
with a series of valves (also referred to as "rams") placed
at the top of a well which can be closed for safety reasons
during drilling or other operations. The rams are designed
to close if pressure from an underground formation caus-
es fluid, such as oil or natural gas, to enter the wellbore
and threaten the rig.

[0006] By closing the rams, undesired fluid flow can
be prevented, thus making it possible to regain control
of the wellbore. Once the well is closed, the situation is
evaluated to determine the procedure required to return
the well to safe operating status.

[0007] A BOP can be installed above ground or under
water. BOPs for deepwater wells are powered and con-
trolled remotely by means of hydraulic actuators. There
are three basic types of valves used in deepwater BOPs:
One type of valve is a "ram" which serves to seal off a
pipe of a specific diameter by making a sharp horizontal
motion. Another type seals off pipes of various diameters.
A third type of BOP valve seals off the well bore itself.
[0008] The largest oil spill in recent time, the Horizon
Deepwater, occurred despite the fact that the BOP used
employed valves all the three above-mentioned types.
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Summary of the Invention

[0009] Itis an object of the present invention to wholly
or partly overcome the above disadvantages and draw-
backs of the prior art. More specifically, it is an object to
provide an improved blowout preventer providing higher
safety during deep sea interventions.

[0010] 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
blowout preventer for being mounted on a well head,
comprising:

- aplurality of valves arranged in fluid communication
with each other, connected and forming a tubular

pipe,

wherein the blowout preventer further comprises a dis-
play visible from outside the blowout preventer.

[0011] The blowout preventer may further comprise a
storing device for storing measurements, signals or re-
corded data.

[0012] The invention furthermore relates to a blowout
preventer for being mounted on a well head, comprising:

- aframe structure, and

- aplurality of valves arranged in fluid communication
with each other, forming a tubular pipe which is fas-
tened to the frame structure,

wherein the blowout preventer further comprises a stor-
ing device for storing measurements, signals or recorded
data.

[0013] The blowoutpreventer as described above may
further comprise a display.

[0014] This display may be a flat display panel, a Nixie
tubes display, a light-emitting diode display, a vacuum
fluorescent display, a refreshable Braille display, a cath-
ode ray tube display, a liquid crystal display, an electro-
luminescent display, a thin-film transistor display, a laser
video display, a surface-conduction electron-emitter dis-
play, a nanocrystal display, a carbon nanotubes display,
a split-flap display, a flip-disc display, a roll sign display
or a segmented display, such as a seven-segment dis-
play.

[0015] Moreover, the blowout preventer may comprise
a transparent cover covering the display or monitor to
fluidly seal off the display or monitor.

[0016] The cover may be made of glass or plastic.
[0017] Furthermore, the blowout preventer may com-
prise a control unit comprising the storage device, and a
communication unit for communicating with the display
or monitor.

[0018] Additionally, the blowout preventer may com-
prise a sensor for sensing the temperature and/or well
fluid pressure inside the well.

[0019] Moreover, the blowout preventer may further



3 EP 2 407 631 A1 4

comprise a docking station enabling an operational tool
in the well to connect to the blowout preventer and be
charged or recharged, or to upload or download informa-
tion or signals to and from the communication unit.
[0020] The present invention furthermore relates to a
subsea launcher system for launching a downhole tool
through a well head subsea, comprising a lubricator
closed off at its first end by a blind cap, a downhole tool
arranged in the lubricator, a lubricator valve arranged to
close off the lubricator at its second end, a shear ram
valve connected with the lubricator valve, and a connec-
tor for connecting the subsea launcher system to a blow-
out preventer or a well head.

[0021] The subsea launcher system may further com-
prise a second lubricator valve arranged between the
shear ram valve and the connector.

[0022] Furthermore, the subsea launcher system may
comprise a disconnection unit arranged between the lu-
bricator valve and the connector for disconnecting a part
of the launcher system.

[0023] Moreover, the subsea launcher system may
comprise a docking station arranged at the first end of
the lubricator to enable the tool to connect with the dock-
ing station and be charged, recharged, and/or commu-
nicate data to and/or from the tool.

[0024] This docking station may comprise a Universal
Series Bus (USB) to enable communication with the tool.
[0025] In addition, the blowout preventer may com-
prise a power unit, such as a battery.

[0026] Furthermore, the blowout preventer may com-
prise a supporting structure. Additionally, the downhole
tool may be wireless and driven only by an internal power
source.

[0027] The present invention also relates to a subsea
well intervention module for performing well intervention
operations in a well, comprising a blowout preventer as
described above, comprising a supporting structure.
[0028] Furthermore, the invention relates to a subsea
well intervention module for performing well intervention
operations in a well, comprising a subsea launcher sys-
tem as described above, comprising a supporting struc-
ture.

[0029] The subsea well intervention module may fur-
ther comprise an attachment means for removably at-
taching the supporting structure to a structure of a well
head or an additional structure, a navigation means, and
a well manipulation assembly.

[0030] In an embodiment, the navigation means may
comprise a buoyancy system adapted for regulating a
buoyancy of the submerged well intervention module.
[0031] Furthermore, the subsea well intervention mod-
ule may have a top part and a bottom part, the bottom
part having a higher weight than the top part.

[0032] In another embodiment, the supporting struc-
ture may be a frame structure.

[0033] Furthermore, the frame structure may have an
outer form and defines an internal space containing the
well manipulation assembly and the navigation means,
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the well manipulation assembly and the navigation
means both extending within the outer form of the frame
structure.

[0034] In addition, the navigation means may have at
least one propulsion unit for manoeuvring the module in
the water.

[0035] Furthermore, the supporting structure may be
a frame structure having a height, a length and a width
corresponding to the dimensions of a standard shipping
container.

[0036] The subsea well intervention module as de-
scribed above may further comprise a control system for
controlling the well manipulation assembly, the naviga-
tion means, the buoyancy system and the intervention
operations.

[0037] Furthermore, the supporting structure may be
a frame structure having an outer form and defines an
internal space containing a control system, the control
system extending within the outer form of the frame struc-
ture.

[0038] Additionally, the navigation means may com-
prise atleast one guiding arm for gripping around another
structure in order to guide the module into place.
[0039] Moreover, the navigation means may comprise
a detection means for detecting a position of the inter-
vention module.

[0040] In an embodiment, the buoyancy system may
comprise a displacement tank, a control means for con-
trolling the filling of the tank, and an expansion means
for expelling sea water from the displacement tank when
providing buoyancy to the module to compensate for the
weight of the intervention module itself in the water.
[0041] Moreover, the detection means may comprise
at least one image recording means.

[0042] Additionally, the well manipulation assembly
may comprise a tool delivery system comprising at least
one tool for being submerged into the well, and a tool
submersion means for submerging the tool into the well
through the well head, and it may furthermore comprise
at least one well head connection means for being con-
nected to the well head, and a well head valve control
means for operating at least a first well head valve for
providing access of the tool into the well through the well
head connection means.

[0043] Furthermore, the tool delivery system may com-
prise at least one driving unit for driving the tool forward
in the well.

[0044] Additionally, the well manipulation assembly
may comprise a cap removal means for removing a pro-
tective cap from the well head.

[0045] The subsea well intervention module may fur-
ther comprise a power system for supplying power to an
intervention operation, such as a cable from the surface
vessel, a battery, a fuel cell, a diesel current generator,
an alternator, a producer or the like power supplying
means.

[0046] Inanembodiment, the power system may com-
prise a power storage system for storing energy gener-
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ated from an intervention operation, such as submersion
of an operational tool into the well.

[0047] Inanother embodiment, the power system may
have enough reserve power for the control system to
disconnect the well head connection means from the well
head, the cable for providing power from the power sys-
tem, the wireline from the intervention module, or the
attachment means from the well head structure.

[0048] Furthermore, the supporting structure may, at
least partly, be made of hollow profiles.

[0049] Moreover, the hollow profiles may enclose a
closure comprising a gas.

[0050] The present invention furthermore relates to a
subsea well intervention system comprising a subsea in-
tervention module as described above, and a remotely
operational vehicle for navigating the intervention mod-
ule onto the well head or another module subsea.
[0051] Inanembodiment, the remotely operational ve-
hicle may comprise a camera and/or a communication
device for communicating with a control unit of the blow-
out preventer.

[0052] Furthermore, the subsea well intervention sys-
tem may comprise a plurality of sensors arranged in the
well for sensing the temperature and/or well fluid pres-
sure inside the well.

[0053] Moreover, the subsea well intervention system
may comprise a downhole tool having a sensing device
for sensing the temperature and/or well fluid pressure
inside the well.

[0054] In addition, the system may further comprise at
least one remote control means for remotely controlling
some or all function-alities of the intervention module,
the remote control means being positioned above water.
[0055] Additionally, the subsea well intervention sys-
tem may comprise at least one autonomous communi-
cation relay device for receiving signals from the inter-
vention module, converting the signals into airborne sig-
nals, and transmitting the airborne signals to the remote
control means, and vice versa, to receive and convert
signals from the remote control means and transmit the
converted signals to the intervention module.

[0056] In an embodiment, the intervention module or
parts of the intervention module may be made of a metal,
such as steel or aluminium, or a light weight material
weighing less than steel, such as polymers or a compos-
ite material, e.g. glass or carbon fibre reinforced poly-
mers.

[0057] Finally, the present invention relates to the use
of the blowout preventer as described above for perform-
ing a well intervention.

Brief Description of the Drawings

[0058] 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
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Fig. 1 shows a blowout preventer mounted on a well
head,

Fig. 2 shows an intervention module comprising a
subsea launcher system ready to be mounted on the
blowout preventer,

Fig. 3 shows the intervention module of Fig. 2 mount-
ed on the blowout preventer,

Fig. 4 is a schematic view of an intervention opera-
tion,

Fig. 5 is a schematic view of an intervention module
according to the invention docked on a well head,

Fig. 6 is a schematic view of an intervention module
according to the invention,

Figs. 7 and 8 are schematic views of two embodi-
ments of buoyancy systems according to the inven-
tion,

Fig. 9 is a schematic view of one embodiment of an
intervention module,

Fig. 10 is a schematic view of another embodiment
of an intervention module,

Fig. 11 shows one embodiment of a subsea well in-
tervention system,

Fig. 12 shows another embodiment of the interven-
tion system, and

Fig. 13 shows yet another embodiment of the inter-
vention system.

[0059] Allthe figures are highly schematic and not nec-
essarily to scale, and they show only those parts which
are necessary in order to elucidate the invention, other
parts being omitted or merely suggested.

Detailed description of the invention

[0060] Fig. 1 shows a blowout preventer 1 mounted to
a well head 2 arranged on the seabed on deep water.
The blowout preventer 1 comprises a plurality of valves
3, 4 arranged on top of each other, and thus in fluid com-
munication with each other. The first valve is an annular
valve 3 and the rest of the valves are rams 4. The valves
3, 4 are connected and form part of a tubular pipe 14. In
the end closest to the rams, the tubular pipe is connected
with the well head 2, and in the other end, the tubular
pipe may be connected with a subsea intervention mod-
ule 100.

[0061] The blowout preventer 1 is arranged in a sup-
porting structure 110 in the form of a frame structure, and
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together with the frame structure it forms a subsea inter-
vention module 100. Furthermore, the blowout preventer
1 comprises a display 5 on its outside to enable a diver
or a Remote Operational Vehicle (also called an ROV)
to read the display.

[0062] Thedisplay 5is arranged in connection with the
tubular pipe 14 next to the valve, also called aram 4. The
display 5 is positioned inside a display housing 15, and
the front of the display is covered by a transparent front
plate 16 to fluidly seal off the display 5. The display hous-
ing 15 has been mounted on the tubular pipe 14 and
forms part of the pipe. The display 5 is connected to sen-
sors 10 inside the pipe 14 and displays the measured
data of the sensor on the display 5 which is visible from
outside the blowout preventer through the transparent
front plate. The sensors measure the condition inside the
tubular pipe 14 below the valve and thus also the condi-
tions of the well fluid inside the well. The sensors 10 sense
the temperature and/or the pressure of the well fluid in-
side the well.

[0063] The display 5 is a flat display panel, but may
also be another kind of display, such as a Nixie tubes
display, a light-emitting diode display, a vacuum fluores-
cent display, a refreshable Braille display, a cathode ray
tube display, a liquid crystal display, an electrolumines-
cent display, a thin-film transistor display, a laser video
display, a surface-conduction electron-emitter display, a
nanocrystal display, a carbon nanotubes display, a split-
flap display, a flip-disc display, a roll sign display or a
segmented display, such as a seven-segment display.
[0064] In Fig. 2, the blowout preventer 1 comprises a
control unit 8 further comprising a storage device 6 and
a communication unit 9 for communicating with the dis-
play 5. The storing device 6 is used for storing measure-
ments, signals or recorded data and is arranged in the
display housing 15 behind the display 5. The storing de-
vice 6 stores the data from the sensor measurements
and thus functions as a "black box" so that when an ROV
connects to the display housing 15, the data can be read
by the ROV or be read into a communication box of the
ROV. When the ROV emerges to the vessel or the rig,
the data can be read into a computer and analysed. In
this way, an approaching failure can be predicted as the
signs of such a failure can be read from the well fluid
conditions before it accelerates and causes damage in
the well and a leak of oil mud into the sea.

[0065] Some of the main objectives of subsea inter-
vention are to gather information about the downhole pro-
duction and the well condition by using data acquisition
equipment. Accurate diagnosis of the well may be nec-
essary in order to determine unexpected performance
as well as to verify the composition and rates from the
different zones open to production. This approach is es-
sential in order to select the best possible reservoir and
the best production management techniques. The diag-
nosis is also used as valuable input for future heavier
well intervention operations.

[0066] In Fig. 3, the blowout preventer 1 further com-
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prises a power unit 13, such as a battery, for powering
the display 5, the sensors 10 and the control unit 8. In
another embodiment, the display 5, the sensors 10 and
the control unit 8 each comprise a power unit 13. As can
be seenin Fig. 3, the power unit 13 is positioned in a way
that enables an ROV to recharge it by connecting to it
from outside the blowout preventer 1.

[0067] The transparentfront plateinthe formofacover
is made of glass or plastic or the like transparent material.
[0068] Inone embodiment,the control unit8 comprises
an analysing unit used to compare a measurement of a
sensor to the previous measurement of that sensor. If
the measurement is the same as the previous measure-
ment, the new measurement replaces the old, and thus
the storing device does not store any useless measure-
ments.

[0069] The blowout preventer 1 forms part of a subsea
intervention module 100 for performing well intervention
operations in a well. As can be seen in Figs. 1-3, the
subsea intervention module 100 comprising the blowout
preventer 1 is connected as the first intervention module
to the well head 2. Subsequently, another intervention
module comprising a subsea launcher system compris-
ing the downhole tool in a lubricator is connected to the
firstintervention module comprising the blowout prevent-
er.

[0070] Figs. 2 and 3 show a subsea launcher system
210 for launching a downhole tool 171 through a well
head 2 subsea. The subsea launcher system 210 com-
prises a lubricator (178) which is closed off by a blind cap
211at its first end. The downhole tool 171 is arranged in
the lubricator, and at its other and second end, the lubri-
cator is closable by a lubricator valve 205. The lubricator
valve 205 is connected with a shear ram valve 206, and
a connector 212 for connecting the subsea launcher sys-
tem to a blowout preventer 1 or a well head 2 is arranged
at the bottom of the subsea launcher system 210. For
security reasons, the subsea launcher system 210 also
comprises a second lubricator valve below the shear ram
valve 206. The first lubricator valve is also called a swap
valve, and the second lubricator valve is also called a
hydraulic master valve.

[0071] Furthermore, the subsea launcher system 210
comprises a disconnection unit 213 arranged between
the first lubricator valve and the first shear ram valve for
disconnecting a part of the launcher system in case of
an uncontrollable well situation. In this way, the subsea
launcher system 210 can also be disconnected and re-
used for other well intervention operations. Furthermore,
a riser-based system for a light semisubmersible inter-
vention rig can be used for heavy fluid circulation in the
well.

[0072] The shear ram valve is part of a control system
which can be operated by an ROV or a diver or from a
vessel or rig through an umbilical or by means of WIFI,
3G, acoustics or wireless communication. The shear ram
valve is designed so that it is able to cut trough a tool and
close it off completely to make a fluid tight seal.
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[0073] As can be seen in Figs. 2 and 3, the subsea
launcher system 210 further comprises a docking station
211 arranged at the first end of the lubricator so that the
tool can connect with the docking station and be charged,
recharged, and/or communicate data to and/or from the
tool. The tool then passes the blowout preventer 1 and
subsequently enters into the lubricator for docking into
the docking station. The docking station 211 comprises
a Universal Series Bus (USB) to enable communication
with the tool when it is docked in the docking station.
[0074] The downhole tool is wireless and driven only
by an internal power source. The tool has a driving unit
for driving the tool forward in the casing and an opera-
tional unit, such as a logging unit, a diagnostic unit, a
stroker or the like operational units.

[0075] The docking station 211 may be electronically
connected to a second display or to the display of the
blowout preventer so that a diver can send operation in-
structions to the tool without having to bring the tool out
of the well. The tool can upload or download information
or signals to and from the communication unit 9 of the
control unit 8.

[0076] The invention also relates to a subsea well in-
tervention system 200 comprising the subsea interven-
tion module 100 and the remotely operational vehicle 201
for navigating the intervention module 100 onto the well
head 2 or another module subsea.

[0077] As shown in Fig. 1, the remotely operational
vehicle comprises a camera 202 and a communication
device 203 for communicating with a control unit 8 of the
blowout preventer 1.

[0078] The subsea well intervention system 200 fur-
ther comprises a plurality of sensors 204 arranged in the
well for sensing the temperature and/or well fluid pres-
sure inside the well.

[0079] Asshownin Fig. 3, the subsea well intervention
system 200 comprises a downhole tool 171 having a
sensing device 205 for sensing the temperature and/or
well fluid pressure inside the well. When the tool has been
down in the well, it connects to the docking station, and
the data measured by the sensing device is uploaded to
the control unit 8 of the blowout preventer 1 so that the
data can be transferred through the display 5 to the ROV
of the diver. The diver and/or the ROV comprise a com-
munication unit which is able to communicate optically
with the display and obtain information about the condi-
tion of the well. The display 5 may also comprise a bar
code which is readable by the ROV. The bar code can
be an identification tag of the individual well, and/or it can
show the status of the well. The display 5 can have sev-
eral bar codes, and the control unit determines from the
measurements of the sensors which bar codes to display
on the display.

[0080] Fig. 4 shows a subsea well intervention module
100 for performing intervention operations on subsea oil
wells 101. The subsea intervention module 100 is
launched from a surface vessel 102, e.g. by simply push-
ing the module 100 out into the sea from a deck in the
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back of the vessel 102 or over a side 103 of the vessel
102. Due to the fact that launching of the intervention
module can be done just by dumping the module 100
into the water, launching is feasible by a greater variety
of vessels, including vessels which are more commonly
available. Thus, the intervention module 100 may also
be launched into the water 104 by e.g. a crane (not
shown).

[0081] After launch, the intervention module 100 nav-
igates to the well 101 by means of a navigation means
105 to perform the intervention as shown in Fig. 4 or by
means of a Remote Operational Vehicle (also called an
ROV).

[0082] In another embodiment, the navigation means
105 comprises a communication means allowing an op-
erator, e.g. located on the surface vessel 102, to remotely
control the intervention module 100 via a control system
126. The remote control signals for the navigation means
105 and the power to the intervention module 100 are
provided through a cable 106, such as an umbilical or a
tether, which is spooled out from a cable winch 107.
[0083] A well head 120 located on the sea floor, as
shown in Figs. 5 10, is the upper termination of the well
101 and comprises two well head valves 121 and termi-
nals for connection of a production pipe line (not shown)
and for various permanent and temporary connections.
The valves 121 may typically be operated mechanically,
hydraulically or both. At its top, the well head 120 has a
protective cap 123 which must be removed before pro-
ceeding with the other intervention tasks. Typically, sub-
sea well heads 120 are surrounded by carrying structures
112 to provide load relief for the well head 120 itself when
external units are connected. The carrying structure 112
may be equipped with two, three or four attachment posts
113. The attachment means 111 of the intervention mod-
ule 100 must be adapted to the specific type of carrying
structure 112 on the well head 120 which the intervention
module is to be docked onto. The attachment means 111
may simply support the intervention module on the car-
rying structure 112 by gravity, or it may comprise one or
more locking devices to keep the module 100 in place
on the well head 120 after docking has taken place.
[0084] Docking of the intervention module 100 is per-
formed by remote control. The intervention module 100
is navigated to the well head 120, rotated to be aligned
with the well head structure, and steered to dock on the
structure. This may be done by an ROV or a navigation
means 105 having propulsion means and being provided
in the subsea intervention module 100.

[0085] In order to gain good vertical manoeuvrability,
the navigation means 105 is provided with a buoyancy
system 117 adapted for regulating a buoyancy of the sub-
merged well intervention module 100. By controlling the
buoyancy of the intervention module 100 while sub-
merged, the module may be made to sink (negative buoy-
ancy), maintain a given depth (neutral buoyancy) or rise
(positive buoyancy) in the water 104. By using this prin-
ciple to provide better vertical manoeuvrability, even
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heavy objects may be controlled efficiently as exemplified
by submarines utilising such arrangements. In one em-
bodiment, minor vertical position adjustments may be
performed with a vertical propulsion unit 116 suitably ori-
ented.

[0086] Providing the well intervention module 100 with
substantially increased buoyancy has the additional ef-
fect that it lowers the resulting force exerted on the well
head by the weight of the module 100. Preferably, the
intervention module 100 should be maintained at near
neutral buoyancy, i.e. be "weightless". This lowers the
risk of rupture of the well head 120, which would other-
wise result in a massive environmental disaster.

[0087] To aid this docking procedure, the navigation
means 105 comprises a detection means 109 for detec-
tion of the position of the intervention module 100 in the
water 104.

[0088] Having an intervention module 100 which is
able to manoeuvre independently in the water 104 re-
duces the requirements for the surface vessel 102 since
the vessel 102 merely needs to launch the intervention
module in the water 104, after which the module 100 is
able to descend into the water under its own command,
thus alleviating the need for expensive specially
equipped surface vessels, e.g. with large heave-com-
pensated crane systems (not shown).

[0089] Furthermore, the lower part of the subsea inter-
vention module 100 weighs more than the upper part of
the subsea intervention module. This is done to ensure
that the module does not turn upside down when sub-
merging so that the bottom and not the top of the module
100 is facing the well head structure or another module
onto which it is to be mounted.

[0090] The intervention module 100 may be remotely
controlled by a combined power/control cable 106, by
separate cables or even wirelessly. Since the interven-
tion module 100 comprises navigation means 105 ena-
bling the module to move freely in the water, no guide
wires or other external guiding mechanisms are needed
to dock the module onto the well head 120. In some
events, the wireline connection 108, 118 between the
surface vessel 102 and the module 100 needs to be dis-
connected, and in these events, the module of the
present invention is still able to proceed with the opera-
tion. Furthermore, there is no need for launching addi-
tional vehicles, such as ROVs, to control the intervention
module. This leads to a simpler operation where the sur-
face vessel 102 has a larger degree of flexibility, e.g. to
move away from approaching objects, etc.

[0091] The navigation means may have a propulsion
unit 115, 116, a detection means 109 and/or a buoyancy
system 117. If the navigation means 105 of the module
100 has both a propulsion unit 115, 116 and a detection
means 109, the propulsion unit is able to move the mod-
ule into place onto another module or a well head struc-
ture on the seabed. If the module 100 only has a buoy-
ancy system 117, a remotely operational vehicle is still
needed to move the module into position, however the
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buoyancy system makes the navigation much easier.
[0092] Furthermore, when the bottom part of the mod-
ule 100 weighs more than the top part, it is ensured that
the module always has the right orientation.

[0093] The subsea well intervention module 100, 150,
160 according to the invention is formed by a supporting
structure 110 onto which the various subsystems of the
intervention module may be mounted. The supporting
structure 110 comprises attachment means 111 for re-
movably attaching the supporting structure 110to a struc-
ture 112 of a well head 120 or an additional structure of
the well head. Thus, the attachment means 111 allows
the intervention module 100 to be docked on top of the
well head 120. In another embodiment, the attachment
means 111 of a sec-ond intervention module 160 can be
docked on top of the first intervention module 150 already
docked on the well head 120. The first module is used
for removing the cap of the wellhead 120, and the second
module is used in the intervention opera-tion for launch-
ing a tool into the well 101.

[0094] When one intervention module operates in the
well 101, another intervention module is mounted with
another tool for performing a second operationin the well,
also called asecond run. When the module for the second
run is ready to use, the module is dumped into the water
104 and waits in the vicinity of the well head 120 ready
to be mounted when the "first run" is finished. In this way,
mounting of the tool for the next run can be performed
while the previous run is performed.

[0095] As a result, each module can be mounted with
one specific tool decreasing the weight of the module on
the well head 120 since a module does not have a big
tool delivery system 170 with a lot of tools and means for
handling the tools. Furthermore, there is no risk of a tool
getting stuck in the tool delivery system 170. In addition,
they may be more particularly designed for a certain pur-
pose since other helping means can be built in relation
to the tool, which is not possible in a tool delivery system
170.

[0096] Asshownin Fig. 5, the intervention module 100
comprises a well manipulation as-sembly 125 enabling
the intervention module to perform various well interven-
tion operations needed to complete an intervention job.
Furthermore, the intervention module 100 has a naviga-
tion means 105 with a propulsion unit 115, 116 for ma-
noeuvring the module sideways in the water 104. How-
ever, the propulsion unit 115, 116 may also be designed
to move the module 100 up and down. Additionally, the
intervention module 100 has a control system 126 for
controlling the well manipulation assembly 125, the nav-
igation means 105 and the intervention operations, such
as a tool 171 operating in the well 101.

[0097] The supporting structure 110 is made to allow
water to pass through the structure, thus minimising the
cross-sectional area on which any water flow may act.
Thus, the module 100 can navigate faster through the
water by reducing the drag of the module. Furthermore,
an open structure enables easy access to the compo-
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nents of the intervention module 100.

[0098] In another embodiment, the supporting struc-
ture 110 is constructed, at least partly, as a tube frame
structure since such a construction minimises the weight.
Thus, the supporting structure 110 may be designed from
hollow profiles, such as tubes, to make the structure more
lightweight. Such a lightweight intervention module re-
sults in reduced weight on the well head 120 when the
module is docked onto the same, reducing the risk of
damage to the well head. Furthermore, a lightweight in-
tervention module enables easier handling of the module
100, e.g. while aboard the surface vessel 102.

[0099] The supporting structure 110 could be made
from metal, such as steel or aluminium, or a light weight
material weighing less than steel, such as a composite
material, e.g. glass or carbon fibre reinforced polymers.
Some parts of the supporting structure 110 could also be
made from polymeric materials.

[0100] Other parts of the intervention module 100
could also be made from metals, such as steel or alu-
minium, or a light weight material weighing less than
steel, such as polymers or a composite material, e.g.
glass or carbon fibre reinforced polymers. Such other
parts of the intervention module 100 could be at least
part of the attachment means 111, the well manipulation
assembly 125, the navigation means 105, the propulsion
unit 115, 116, the control system 126, the detection
means 109, the winch 127 un-coiling an intervention me-
dium, e.g. a local wireline, the tool exchanging assembly,
the tool delivery system 170, the power storage system
119 or the like means of the intervention module 100.
[0101] The supporting structure 110 may also be made
of hollow profiles enclosing gas, providing further buoy-
ancy to the module 100 when submerged into the sea.
[0102] Fig. 6 shows how the supporting structure 110
of an embodiment of the intervention module fully con-
tains the navigation means 105, the control system 126
and the well manipulation assembly 125 within the outer
form of the frame. Thus, the supporting structure 110
protects the navigation means 105, the control system
126 and the well manipulation assembly 125 from impact
with e.g. the sea floor or objects on the surface vessel
102. Therefore, the intervention module 100 is able to
withstand being bumped against the sea floor when it
descends, and to lay directly on the sea floor, e.g. when
waiting to be docked on the well head 120.

[0103] In order to perform a well intervention, a cap of
the well head 120 has to be removed, and subsequently,
a tool is launched into the well 101 as shown in Fig. 9.
Therefore, the first intervention module 150 to dock onto
the well head 120 is a module where the well manipula-
tion assembly 125 comprises means for removing a pro-
tective cap 123. In a next intervention step, a second
intervention 160 module comprising means for deploying
a tool 171 into the well 101 is docked onto the first inter-
vention module 150. The first 150 and the second 160
module may, in another embodiment, be comprised in
one module as shown in Figs. 5 and 10.
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[0104] The detection means 109 uses ultrasound,
acoustic means, electromagnetic means, optics or a
combination thereof for detecting the position of the mod-
ule 100 and for navigating the module onto the well head
120 or another module. When using a combination of
navigation techniques, the detection means 109 can de-
tectthe depth, the position and the orientation of the mod-
ule 100. Ultrasound may be used to gauge the water
depth beneath the intervention module 100 and to deter-
mine the vertical position, and at the same time, a gyro-
scope may be used to determine the orientation of the
intervention module. One or more accelerometers may
be used to determine movement in a horizontal plane
with respect to a known initial position. Such a system
may provide full position information about the interven-
tion module 100.

[0105] In another embodiment, the detection means
109 comprises atleast one image recording means, such
as a video camera. Furthermore, the image recording
means comprises means for relaying the image signals
to the surface vessel 102 via the control system 126. The
video camera is preferably oriented to show the attach-
ment means 111 of the intervention module 100 as well
as the well head 120 during the docking procedure. This
enables an operator to guide the intervention module 100
by vision, e.g. while the module is being docked on the
well head 120. As shown in Fig. 5, the image recording
means may be mounted on the supporting structure 110
of the intervention module 100 in a fixed position, or be
mounted on a directional mount which may be remotely
controlled by an operator. Evident to the person skilled
in the art, the vision system may comprise any number
of suitable light sources to illuminate objects within the
optical path of the vision system.

[0106] In another embodiment, the image recording
means further comprises means for analysing the record-
ed image signal, e.g. to enable an autonomous naviga-
tional system to manoeuvre the intervention module 100
by vision.

[0107] To achieve better manoeuvrability of the inter-
vention module 100 while submerged, it must be able to
maintain its vertical position within the water 104, simul-
taneously be able to move in the horizontal plane, and
be able to rotate around a vertical axis 114, allowing the
attachment means 111 to be aligned with the attachment
posts 113 of the carrying structure 112 of the well head
120 for docking.

[0108] Horizontal manoeuvrability as well as rotation
may be provided by one or more propulsion units 115,
116, such as thrusters, water jets or any other suitable
means of underwater propulsion. In one embodiment,
the propulsion units 115, 116 are mounted onto the in-
tervention module 100 in a fixed position, i.e. each pro-
pulsionunit 115, 116 has afixed thrust direction in relation
to the intervention module 100. In this embodiment, at
least three propulsion units 115, 116 are used to provide
movability of the module 100. In another embodiment,
the thrust direction from one or more of the propulsion
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units 115, 116 may be controlled, either by rotating the
propulsion unit itself or by directing the water flow, e.g.
by use of a rudder arrangement or the like. Such a setup
makes it possible to achieve full ma-noeuvrability with a
fewer number of propulsion units 115, 116 than neces-
sary if the units are fixed to the intervention module 100.
[0109] The intervention module 100 may be remotely
operated, be operated by an autonomous system or a
combination of the two. For example, in one embodiment,
docking of the module is performed by a remote operator,
but an autonomous system maintains e.g. neutral buoy-
ancy while the module 100 is attached to the well head
120. The buoyancy system 117 may furthermore provide
means for adjusting the buoyancy to account for changes
in density of the surrounding sea water, arising from e.g.
changes in temperature or salinity.

[0110] Figs. 7 and 8 show two different embodiments
of buoyancy systems 117. Generally, the buoyancy sys-
tem 117 must be able to displace a mass of water cor-
responding to the total weight of the intervention module
100 itself. For example, if the module weighs 30 tonnes,
the mass of the water displaced must be 30 tonnes,
roughly corresponding to a volume of 30 cubic metres,
to establish neutral buoyancy. However, not the full vol-
ume will need to be filled with water for the module 100
to descend since this would make the module sink very
quickly. Therefore, a part of the buoyancy system 117
may be arranged to permanently provide buoyancy to
the module while another part of the buoyancy system
117 may displace a volume to adjust the buoyancy from
negative to positive. The permanent buoyancy of the
buoyancy system 117 can be provided by a sealed off
compartment of a displace-ment tank 130 filled with gas
or asuitable low-density material, such as syntactic foam.
The minimum buoyancy will depend on the drag of the
module 100 as it descents. Similarly, the maximum buoy-
ancy obtainable should be selected to enable the module
100 to ascent with a reasonably high speed to allow ex-
pedient operations, but not faster than safe navigation of
the module 100 mandates.

[0111] Fig. 7 shows a buoyancy system 117 compris-
ing a displacement tank 130 which may be filled with
seawater or with a gas, such as air. To increase the buoy-
ancy of the module 100, gas is introduced into the tank
130, displacing seawater. To lower the buoyancy, gas is
let out of the tank 130 by a control means 131, thus letting
seawater in. The control means 131 for controlling the
filling of the tank with sea-water may simply be one or
more remotely operated valves letting gas in the tank 130
escape. The tank may have an open bottom, or it may
completely encapsulate the contents. In case of an open
tank, water will automatically fill up the tank 130 when
the gas escapes, and in case of a closed tank, an inlet
valve is needed to allow water to enter the tank 130.
[0112] Fig. 8 shows a buoyancy system 117 compris-
ing a number of inflatable means 140 which may be in-
flated by expansion means 132. Any number of inflatable
means 140 may be envisioned, e.g. one, two, three, four,
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five or more. The inflatable means 140 may be formed
as balloons, airtight bags or the like, and may be inflated
toincrease buoyancy, e.g. when the intervention module
100 is to ascend to the sea surface after the intervention
procedure. The expansion means 132 may comprise
compressed gas, such as air, helium, nitrogen, argon,
etc. Alternatively, the gas needed for inflation of the in-
flatable means 140 is generated by a chemical reaction,
similar to the systems used for inflation of airbags in cars.
The inflatable means 140 must be fabricated from mate-
rials sufficiently strong to withstand the water pressure
found at the desired operational depth. Such materials
could be a polymer material reinforced with aramid or
carbon fibres, metal or any other suitable reinforcement
material. A buoyancy system 117 as shown in Fig. 8 may
optionally comprise means for partly or fully releasing
gas from an inflatable means 440 or even for releasing
the whole inflatable means 140 itself.

[0113] In one embodiment, the intervention module
100, 150, 160 has a longitudinal axis parallel to a longi-
tudinal extension of the well 101, and the module is
weight sym-metric around its longitudinal axis. Such sym-
metric weight distribution ensures that the intervention
module 100 does not wrench the well head 120 and the
related well head structure when docked onto the well
head.

[0114] In another embodiment, the buoyancy system
117 is adapted to ensure that the centre of buoyancy
onto which the buoyant force acts is located on the same
longi-tudinal axis as the centre of mass of the intervention
module 100, and that the cen-tre of buoyancy is located
above the centre of mass. This embodiment ensures a
di-rectional stability of the intervention module 100.
[0115] AsshowninFig.5, the intervention module 100,
150, 160 comprises a power sys-tem 119 which is posi-
tioned on the module. The power system 119 can be in
the form of a cable 106 connected to the surface vessel
102 or in the form of a battery, a fuel cell, a diesel current
generator, an alternator, a producer or the like local pow-
er supplying means. In one embodiment, the power sys-
tem 119 powers the well manipulation assembly 125
and/or other means of the module using hydraulic, pres-
surised gas, electricity or the like energy. By providing a
local power supplying means or a reserve power to the
intervention module 100, the intervention module is able
torelease itself from the well head 120 or another module
and, if needed, bring up a tool in the well 101. This, at
least, enables the intervention module 100 to self-sur-
face, should such damage or other emergencies occur.
In another em-bodiment, the local power supplying
means allows the intervention module 100 to independ-
ently perform parts of the intervention procedure without
an external power supply.

[0116] In some embodiments, the power system 119
comprises a power storage system 133 for storage of
energy generated from intervention operations, such as
submersion of an operational tool 171 into the well 101.
In one such embodiment, the power storage system 133
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comprises a mechanical storage of the energy released
asthetool 171 is lowered within the well 101, which stored
energy can be used for a later hoisting of the tool. The
power storage system 133 may comprise a mechanical
storage means being any kind of a tension system, pneu-
matic storage means, hy-draulic storage means or any
other suitable mechanical storage means. By providing
the intervention module 100 with a power storage system
133, the required capacity of e.g. electrical power needed
for operations is lowered due to the reuse of stored en-
ergy. Of course, the intervention module 100 may com-
prise any combination of two or more power supplying
means.

[0117] Furthermore, the power system 119 of the in-
tervention module 100 may be powered by at least one
cable 106 for supplying power from above surface to the
intervention module. The cable 106 is detachably con-
nected to the intervention module 100 in a connection
108 enabling easy separation of the cable from the inter-
vention module in the event that the surface vessel 102
needs to move. This is shown in Fig. 9 where the cable
106 has just been detached. The cable 106 may be
adapted to supply the intervention module 100 with elec-
trical power from the surface vessel 102 and may e.g. be
provided as an umbilical or a tether.

[0118] Communication with the surface vessel 102 en-
ables the intervention module 100 to be remotely oper-
ated and to transmit various measurement and status
data back to the vessel. The intervention module 100
may communicate by wire or wirelessly with the surface
vessel 102 or with other units, submerged or on the sur-
face. The communication wire may be a dedicated com-
munication line provided as a separate cable or as a sep-
arate line within a power cable, or a power delivery wire
connection, such as a power cable. In another embodi-
ment, as shown in Figs. 11 and 12, the intervention mod-
ule 100 comprises wireless communicational means,
such as radio frequency communication, acoustic data
transmission, an optical link or any other suitable means
of wireless underwater communication. Communication
may take place directly with the intended recipient or by
proxy, i.e. intermediate sender and receiver units, such
as relay devices 190. The communication means may
enable bi or unidirectional communication communicat-
ing such data from the intervention module 100 as a video
feed during the docking procedure, position, current
depth reading, status of subsystems or other measure-
ment data, e.g. from within the well 101. Communication
to the intervention module 100 could e.g. be requests for
return data, manoeuvring operations, control data for the
well manipulation assembly, i.e. controlling the actual in-
tervention process itself, etc.

[0119] In one embodiment, the control system 126
comprises both wired and wireless communicational
means, e.g. so that a high-bandwidth demanding video
feed may be transmitted by wire until the intervention
module 100 is docked on the well head 120. When the
module has been docked, less bandwidth-demanding
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communications, such as communication needed during
the intervention itself, may be performed wirelessly by
means of relay devices 190.

[0120] If the communication wire, e.g. combined with
a power cable, is released from the intervention module
100, no physical connection is required between any sur-
face or submerged vessel and the intervention module
due to the fact that the intervention module may still be
controlled by the wireless connection 180, 191. Thus, in
one embodiment, the control system 126 comprises dis-
connection means 108, for dis-connection of the cable
for providing power to the system, a wireline for connec-
tion of the intervention module 100 to a vessel 102, or
the attachment means 111. Subsequent to the discon-
nection, the intervention module 100 continues to func-
tion from its own power supply. When the cable has been
released from the intervention module 100 and recovered
on the surface vessel 102, the vessel is free to navigate
out of position, e.g. to avoid danger from floating obsta-
cles, such as icebergs, ships, etc.

[0121] As mentioned, in order to perform the actual
intervention tasks, the module 100 comprises a well ma-
nipulation assembly 125 which may be a cap removal
means 134 or a tool delivery system 170. The tool deliv-
ery system 170 comprises at least one tool 171 for sub-
mersion into the well 101 and a tool submersion means
172 for submerging the tool into the well 101 through the
well head 120. Having a tool submersion means 172 of
the tool delivery system 170 mounted on the module 100
makes handling of the tool independent of the surface
vessel 102. This ensures that the well head 120 is not
subject to any undue strain or torque from e.g. a long
wire line or guide wires extending from the well head 120
to the surface vessel 102. Such strain or torque is highly
unwanted since it may ultimately lead to rupture of the
well head 120, which could potentially lead to a massive
environmental disaster.

[0122] To connectthe well manipulation assembly 125
to the well head 120, the assembly further comprises at
least one well head connection means 173 and a well
head valve control means 174 for operating at least a
first well head valve 121 for providing access of the tool
into the well 101 through the well head connection means
173. Well heads typically have either mechanically or hy-
draulically operated valves. Thus, the well head valve
control means 174, controlled by the intervention module
control system 126, comprises means for operating the
valve controls, such as a mechanical arm or a hydraulic
connection, and a system for delivering the required me-
chanical or hydraulic force to the valve controls.

[0123] The tool submersion means 172 may be a
winch 127 un-coiling an intervention medium, such as a
local wireline, a braided line or a lightweight composite
cable, con-nected to the tool for submerging the tool into
the well 101 and coiling the inter-vention medium when
pulling the tool up from the well.

[0124] Wellinterventions commonly require tools to be
submerged into the well 101 by wireline, coiled tubing,
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etc. In the event that part of the well 101 is not substan-
tially vertical, a downhole tractor can be used as a driving
unit to drive the tool all the way into position in the well.
A downhole tractor is any kind of driving tool capable of
pushing or pulling tools in a well downhole, such as a
Well Tractor®.

[0125] The supporting structure 110 is a frame struc-
ture having a height, a length and a width corresponding
to the dimensions of a standard shipping container. A
shipping container may have different dimensions, such
as 8-foot (2.438 m) cube (2.44 mx2.44 mx2.44 m) units
used by the United States’ military, or later standardised
containers having a longer length, e.g. 10-foot (3.05 m),
20-foot (6.10 m), 40-foot (12.19 m), 48 foot (14.63 m)
and 53 foot (16.15 m) lengths. European and Australian
containers may be slightly wider, such as 2 inches (50.8
mm).

[0126] The connection means 173 typically comprises
a lubricator 178 for connecting to the well head 120 and
for taking up the tool when it is not deployed. Further-
more, the connection means 173 typically comprises a
grease injection head for establishing a tight seal around
the tool submersion means 172 while still allowing the
tool submersion means to pass through the sealing for
moving the tool in and out of the well 101. In one embod-
iment, the control system 126 comprises disconnection
means 108 for disconnection of the well head connection
means 173 enabling the lubricator 178 to be disconnect-
ed from the well head 120. In case of an emergency, the
tool comprises a release device for releasing the cable
from the tool in the event that the tool gets stuck down-
hole.

[0127] Ina further embodiment, the power system 119
has an amount of reserve power large enough for the
control system 126 to disconnect the well head connec-
tion means 173 from the well head 120, the cable for
providing power from the power system 119, the wireline
from the module, and/or the attachment means 111 from
the well head structure. In this way, the intervention mod-
ule 100 can resurface even if a cable needs to be dis-
connected, e.g. due to an oncoming risk to the surface
vessel 102. In one embodiment, the required reserve
power may be provided by equipping the intervention
module 100 with a suitable number of batteries enabling
the required operations.

[0128] The wellintervention module 100, 150 may also
comprise two or more tools which are stored in a tool
exchanging assembly while the tools are not deployed.
The tool exchanging assembly, controlled by the control
system 126, enables tool exchange between two or more
tools, allowing multiple intervention operations requiring
different tools to be performed by the same module with-
out the need for the module to resurface, or other outside
influence.

[0129] Atypicalintervention operation requires at least
one additional configuration of the well manipulation as-
sembly 125, besides the configuration with a tool. As
mentioned, the additional configuration can be a cap re-
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moval assembly 151 comprising a cap removal means
134, as shown in Fig. 9. Such cap removal means 134
may be adapted to pull or unscrew the protective cap 123
of the well 101, depending on the design of the well head
120 and/or the protective cap 123. Furthermore, the cap
removal means 134 may be adapted to vibrate the cap
123 to loosen debris and sediments which may have
been deposited on the cap.

[0130] As mentioned, the cap removal assembly 151
may be mounted on a special inter-vention module ded-
icated to being a cap removal module 150. This cap re-
moval module 150 may be adapted to allow subsequent
intervention modules 100, 160 to be docked in extension
to itself when attached to the well head 120. The module
shownin Fig. 9 comprises areceiving means 155 towards
the top of the supporting structure 110 where the receiv-
ing means 155 is adapted to receive the attachment
means 111 of a subsequent intervention module 100,
160. In the embodiment shown in Fig. 9, the cable has
now been detached from the module 100 so as to be
recovered by the surface vessel 102. The control system
of the cap removal module 150 is now communicationally
connected to the surface vessel 102 by a wireless link.

[0131] Asshownin Fig. 12, some embodiments of the
subsea well intervention system 100 comprise at least
one autonomous communication relay device 190 for
wirelessly receiving waterborne signals 180 from the in-
tervention module 100, 150, 160, converting the signals
from the module 100 into airborne signals 191 and trans-
mitting the airborne signals to the remote control means
192, and vice versa to receive and convert signals from
the remote control means and transmit the converted sig-
nals to the intervention module 100.

[0132] In an embodiment, the autonomous communi-
cation relay device 190 is designed as a buoy and has a
resilient communication cable 194, 199 hanging under-
neath. The communication relay device 190 may be a
small vessel, a dinghy, a buoy or any other suitable float-
ing structure. Preferably, the relay device 190 comprises
navigation means 105 enabling it to be remotely control-
led from the surface vessel 102, e.g. to maintain a specific
position. Also, in some embodiments, the relay device
190 comprises means for detecting its current position,
such as areceiver 193 for the Global Positioning System
(GPS).

[0133] In Fig. 11, the resilient communication cable
194, 199 hangs underneath the vessel 102 where the
end of the cable has means for communicating with a
first 100, 150 and a second 100, 160 module.

[0134] Airborne communication to and from the inter-
vention module 100 is relayed between underwater com-
municational means and above-surface communication-
al means, such as antennas 192, as seen in Fig. 12.
Underwater communication means may be a wire which
is connected to the intervention module 100 (see Fig.
13), or it may be a means for wireless underwater com-
munication, e.g. by use of radio frequency signals or op-
tical or acoustic signals. If wireless communication is
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used, the communicational relay device 190 may be
adapted for lowering the underwater communicational
means far down into the water, e.g. to reach depths of
10-100%, alternatively 25-75%, or even 40-60% of the
water depth. This limits the required underwater wireless
transmission distance as it may be required to circumvent
the excessively large transmission losses of electromag-
neticradiationin seawater. Airborne communication may
take place with the surface vessel 102 or with e.g. a re-
mote operations centre.

[0135] Fig. 13 shows an embodiment where the un-
derwater communication means of the relay device 190
is @ communication wire 199 which is connected to the
intervention module 100, and which may be pulled out
from the relay device 190 as the intervention module de-
scents. The relay device 190 may be provided with
means for spooling out the wire 199, or the wire may
simply be pulled from a spool by the weight of the inter-
vention module 100 as the module descents. The wire
199 may be hoisted either by electromechanical means,
such as a winch, or by purely mechanical means, such
as a tension system.

[0136] A subsea well intervention utilising intervention
modules according to the present intervention thus com-
prises the steps of positioning a surface vessel 102 in
vicinity of the subsea well head 120, connecting a subsea
well intervention module 100 to a wireline on the vessel,
dumping the subsea well intervention module 100 into
the sea from the surface vessel 102 by pushing the mod-
ule over an edge of the vessel, controlling the navigation
means 105 on the intervention module 100, manoeuvring
the module 100 onto the well head 120, connecting the
module 100 onto the well head 120, controlling the control
system 126 to perform one or more intervention opera-
tions, detaching the module 100 from the well head 120
after performing the operations, and recovering the mod-
ule 100 onto the surface vessel 102 by pulling the wire-
line. The surface vessel 102 does not need to be accu-
rately positioned over the well head 120 since the module
100 navigates independently and is not suspended from
the vessel. Furthermore, the often critical prior art proce-
dure of deploying the intervention module into the water
is significantly simplified since the module 100 may mere-
ly be pushed over the side 103 of the surface vessel 102.
This enables deployment of an intervention module 100
in rough conditions which would otherwise be prohibitive
for intervention operations. Also, since the module 100
is remotely operated, there is no need for deploying ad-
ditional vehicles, such as ROVs, thus further simplifying
the intervention operation.

[0137] Insome embodiments of the intervention meth-
od according to the invention, one or more additional sub-
sea well intervention modules are dumped sequentially
after or simultaneously with the first module. As the first
intervention module performs its designated operations,
the next intervention module may be prepared on the
surface vessel 102 and launched into the sea to descend
towards the well head 120. When the first intervention
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module has performed its operations, it may return to the
surface by its own means while the second intervention
module waits in the proximity of the well head 120 to be
docked on the well head. By having an awaiting second
intervention module, a quick change from one interven-
tion module to the next is possible, compared to a situ-
ation where multiple intervention modules need to be low-
ered by crane onto the well head, e.g. via a set of guide
wires. In that case, more time is needed to perform the
intervention.

[0138] By Nixie tubes display is meant a display com-
prising Nixie tubes. By a light-emitting diode display is
meant a display using light-emitting diode for making
readable letters or other information. By a vacuum fluo-
rescent display is meant a display comprising vacuum
fluorescent for displaying information, by a refreshable
Braille display is meant a display comprising refreshable
Braille for displaying information, by a cathode ray tube
display is meant a display comprising cathode ray tube
for displaying information, by a liquid crystal display is
meant a display comprising liquid crystal for displaying
information, by an electroluminescent display is meant a
display comprising electroluminescent for displaying in-
formation, by a thin-film transistor display is meant a dis-
play comprising a thin-film transistor for displaying infor-
mation, by a laser video display is meant a display com-
prising laser video for displaying information, by a sur-
face-conduction electron-emitter display is meant a dis-
play comprising surface-conduction electron-emitter for
displaying information, by a nanocrystal display is meant
a display comprising nanocrystal for displaying informa-
tion, by a carbon nanotubes display is meant a display
comprising carbon nanotubes for displaying information,
by a split-flap display is meant a display comprising split-
flap for displaying information, by a flip-disc display is
meant a display flipping discs for displaying information,
by a roll sign display is meant a display rolling different
signs for displaying information and by a segmented dis-
play, such as a seven-segment display, is meant a dis-
play comprising rolling different segments for displaying
information.

[0139] 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.

[0140] By a casing is meant any kind of pipe, tubing,
tubular, liner, string etc. used downhole in relation to oil
or natural gas production.

[0141] 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. A
downhole tractor is any kind of driving tool capable of
pushing or pulling tools in a well downhole, such as a
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Well Tractor®.

[0142] 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. Blowout preventer (1) for being mounted on a well
head (2), comprising:

- aplurality of valves (3, 4) arranged in fluid com-
munication with each other, connected and
forming a tubular pipe,

wherein the blowout preventer further comprises a
display (5) visible from outside the blowout prevent-
er.

2. Blowout preventer according to claim 1, further com-
prising a storing device (6) for storing measure-
ments, signals or recorded data.

3. Blowout preventer (1) for being mounted on a well
head, comprising:

- a frame structure (7), and

- a plurality of valves arranged in fluid commu-
nication with each other, forming a tubular pipe
which is fastened to the frame structure,

wherein the blowout preventer further comprises a
storing device (6) for storing measurements, signals
or recorded data.

4. Blowout preventer according to claim 3, further com-
prising a display (5).

5. Blowout preventer according to claim 1, 2 or 4,
wherein the display is a flat display panel, a Nixie
tubes display, a light-emitting diode display, a vac-
uum fluorescent display, a refreshable Braille dis-
play, a cathode ray tube display, a liquid crystal dis-
play, an electroluminescent display, a thin-film tran-
sistor display, a laser video display, a surface-con-
duction electron-emitter display, a nanocrystal dis-
play, a carbon nanotubes display, a split-flap display,
a flip-disc display, a roll sign display or a segmented
display, such as a seven-segment display.

6. Blowout preventer according to any of the preceding
claims, further comprising a control unit (8) compris-
ing the storage device, and a communication unit (9)
for communicating with the display or monitor.
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7.

10.

11.

12.

13.

14.

15.

Blowout preventer according to any of the preceding
claims, further comprising a sensor (10) for sensing
the temperature and/or well fluid pressure inside the
well.

Blowout preventer according to claim 6, further com-
prising a docking station (11) enabling an operational
tool (12) in the well to connect to the blowout pre-
venter and be charged or recharged, or to upload or
download information or signals to and from the com-
munication unit.

Subsea launcher system (210) for launching a down-
hole tool through a well head subsea, comprising:

- a lubricator (178) closed off at its first end by
a blind cap,

- a downhole tool (171) arranged in the lubrica-
tor,

- a lubricator valve (205) arranged to close off
the lubricator at its second end,

- a shear ram valve (206) connected with the
lubricator valve, and

- a connector (212) for connecting the subsea
launcher system to a blowout preventer or a well
head.

Subsea launcher system according to claim 8, fur-
ther comprising a second lubricator valve arranged
between the shear ram valve and the connector.

Subsea launcher system according to claim 8 or 9,
further comprising a disconnection unit (213) ar-
ranged between the lubricator valve and the connec-
tor for disconnecting a part of the launcher system.

Subsea launcher system according to any of claims
8-10, further comprising a docking station (211) ar-
ranged at the first end of the lubricator to enable the
tool to connect with the docking station and be
charged, recharged, and/or communicate data to
and/or from the tool.

Subsea launcher system according to any of claims
8-11, wherein the downhole tool is wireless and driv-
en only by an internal power source.

Subsea well intervention module (100) for perform-
ing well intervention operations in a well, comprising
a blowout preventer according to any of claims 1-7,
comprising a supporting structure (110).

Subsea well intervention module (100) for perform-
ing well intervention operations in a well, comprising
a subsea launcher system according to any of claims
8-12, and further comprising a supporting structure
(110).



16.

17.

18.

19.

20.

21.
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Subsea well intervention module according to claim
10, further comprising:

- an attachment means (111) for removably at-
taching the supporting structure to a structure
of a well head or an additional structure,

- a navigation means (105), and

- a well manipulation assembly (105).

Subsea well intervention system (200) comprising

- a subsea intervention module (100) according
to any of claims 13-15, and

- a remotely operational vehicle (201) for navi-
gating the intervention module onto the well
head or another module subsea.

Subsea well intervention system according to claim
16, wherein the remotely operational vehicle com-
prises a camera (202) and/or a communication de-
vice (203) for communicating with a control unit of
the blowout preventer.

Subsea well intervention system according to claim
17 or 18, further comprising a plurality of sensors
(204) arranged in the well for sensing the tempera-
ture and/or well fluid pressure inside the well.

Subsea well intervention system according to claim
17 or 18, further comprising a downhole tool (171)
having a sensing device (205) for sensing the tem-
perature and/or well fluid pressure inside the well.

Use of the blowout preventer according to any of
claims 1-7 or a subsea launcher system according
to any of claims 8-12 for performing a well interven-
tion.
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