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(67)  The present invention relates to a blowout pre-
venter (1) for being mounted on a well head (2), compris-
ing a plurality of valves (3,4) arranged in fluid communi-
cation with each other, connected and forming a tubular
pipe enclosing a cavity (10) being in fluid communication
with the well head when the blowout preventeris mounted
onto the well head and at least one plug (37) in the well
head has been removed, wherein the blowout preventer
further comprises a chamber (6) and a piston (7) ar-

ranged inside the chamber dividing the chamber into a
first chamber part (8) and a second chamber part (9), the
first chamber part being in fluid communication with the
cavity and the second chamber part being filled with a
compressible fluid, such as gas. Furthermore, the inven-
tion relates to a well intervention tool (100) and a well
intervention system (200).

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 540 956 A1 2

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 enclos-
ing a cavity being in fluid communication with the well
head when the blowout preventer is mounted onto the
well head and at least one plug in the well head has been
removed. Furthermore, the invention relates to a well in-
tervention tool and a well intervention system.

Background Art

[0002] Before intervening a well, the crown plugs need
to be pulled in order to provide access to the well. The
well may be situated 2000 metres below the surface of
the sea, resulting in a substantial amount of pressure
acting upon the plug to be pulled, said pressure often
being larger than the pressure in the well. The tool for
pulling the plug then has to provide a force overcoming
the pressure from the water column above the plug and
often also the drag force applied from the lower pressure
in the well.

[0003] Some pulling tools anchor up inside the lubri-
cator connected to the BOP being on top of the well head.
In order to provide the force needed to pull a plug in deep
water wells, the amount of force applied by the anchors
to the lubricator requires a redesign of the lubricator in
order for the lubricator to be able to withstand such an-
choring force.

Summary of the Invention

[0004] 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 or intervention
tool making it easier to pull a plug in the well head or X-
mass tree, such as a crown plug.

[0005] Theabove objects, together with numerous oth-
er objects, advantages, and features, which will become
evident from the below description, are accomplished by
a solution in accordance with the present invention by a
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 enclosing a cavity being in fluid communication
with the well head when the blowout preventer is
mounted onto the well head and at least one plug in
the well head has been removed,

wherein the blowout preventer further comprises a cham-
ber and a piston arranged inside the chamber dividing
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the chamber into a first chamber part and a second cham-
ber part, the first chamber part being in fluid communi-
cation with the cavity and the second chamber part being
filled with a compressible fluid, such as gas.

[0006] By havingsuch pressure reducing systeminthe
form of the chamber and the piston, the pressure inside
the blowout preventer can be substantially reduced, re-
ducing the amount of force needed to pull the plug.
[0007] Also, the cavity may have a first pressure and
the blowout preventer may further comprise a control de-
vice, such as a valve, for controlling the pressure in the
cavity by letting fluid in the cavity into the first chamber
part.

[0008] In one embodiment, the piston may be slidably
arranged on a shaft arranged inside the chamber.
[0009] Furthermore, the chamber may be connected
with the cavity by means of a flow channel.

[0010] Hereby, the chamber can be arranged at a dis-
tance from the tubular part of the blowout preventer and
is easily implemented in existing blowout preventers, and
the control device can be mounted on the flow channel
so that the control device can be operated by an ROV,
or manually or even remotely.

[0011] The blowout preventer as described above may
further comprise a control unit comprising a storage de-
vice, and a communication unit for communicating with
the control device.

[0012] Moreover, the blowout preventer as described
above may comprise a sensor for sensing a pressure in
the cavity.

[0013] The present invention also relates to a well in-
tervention tool intended to be arranged in a lubricator for
pulling a plug in a top part of a well head of a well for
entering the well, the well head having an axial extension,
comprising:

- aconnection pulling unit having a connection unit for
connection to the plug,

- astroking tool having a tool housing and being con-
nected to the connection pulling unit and providing
an axial movement along the axial extension,

- afixation unit for fixating the stroking tool in relation
to the well head so that the axial movement of the
stroking tool pulls the plug out of the well head,

wherein the stroking tool comprises a chamber and a
piston arranged inside the chamber dividing the chamber
into a first chamber part and a second chamber part, the
first chamber part being in fluid communication with an
opening in the tool housing and the second chamber part
being filled with a compressible fluid, such as gas.
[0014] In one embodiment, the stroking tool may fur-
ther comprise a control device, such as a valve, for letting
fluid in through the opening of the housing into the first
chamber part.

[0015] Moreover, the connection pulling unit may be a
GS pulling tool.
[0016] Also, the piston may be slidably arranged on a
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shaft arranged inside the chamber.

[0017] Furthermore, the control device may be ar-
ranged in the opening.

[0018] In addition, the stroking tool may be connected
with the connection pulling unit by means of a stroker
shaft.

[0019] In one embodiment, the fixating unit may com-
prise an anchoring section having anchors moving radi-
ally from the tool towards an inside wall of the lubricator.
[0020] Inanother embodiment, the fixating unit may be
a tubular section surrounding part of the connection pull-
ing tool for abutting a top part of the well head.

[0021] Further, the connection unit of the connection
pulling unit may comprise latches for engaging inside the
plug to be pulled.

[0022] The blowout preventer according to the present
invention may further comprise a control unit comprising
the storage device, and a communication unit for com-
municating with the control device.

[0023] Furthermore, the present invention relates to a
well intervention system comprising:

- a blowout preventer according to the invention for
connection onto a well head,

- a lubricator connectable to the blowout preventer,
and

- an intervention tool according to the invention ar-
ranged inside the lubricator.

[0024] In one embodiment, the lubricator may be
closed off at a first end by a blind cap.

[0025] In another embodiment, the lubricator may
comprise a lubricator valve arranged to close off the lu-
bricator at a second end of the lubricator opposite a first
end.

[0026] Moreover, ashearram valve may be connected
with the lubricator valve.

[0027] Also, the intervention system may comprise a
disconnection unit arranged between the lubricator valve
and the blowout preventer for disconnecting a part of the
system.

[0028] Further, the intervention tool may comprise a
driving section, such as a downhole tractor.

[0029] Additionally, the intervention tool may be wire-
less and driven only by an internal power source.
[0030] By having a wireless intervention tool, a grease
connector head is not needed in the end of the lubricator.
[0031] Said intervention tool may comprise an induc-
tive coupling for charging or recharging power.

[0032] Also, the intervention system may further com-
prise a vehicle which is remotely operated.

Brief Description of the Drawings

[0033] 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
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in which

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

Fig.2 shows an well intervention system comprising
a well intervention tool mounted on the blowout
preventer, and

Fig. 3 shows another embodiment of the well inter-

vention tool.

[0034] 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

[0035] Fig. 1 shows a blowout preventer 1 mounted to
a top part 22 of the 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 communication with each other. The first
valve is an annular valve 3 and the other valve may be
a ram valve 4. The valves 3, 4 are connected and form
part of a tubular pipe 5. At the end closest to the rams,
the tubular pipe is connected with the well head 2, and
at the other end, the tubular pipe may be connected with
a lubricator comprising an well intervention tool 100 illus-
trated by dotted lines. Thus, the tubular pipe 5 encloses
a cavity 10 which is in fluid communication with the well
head when the blowout preventer is 1 mounted onto the
well head 2 and at least one plug 37 in the well head has
been removed by means of an intervention tool 100.
[0036] A lubricator 20 is arranged on top of the blowout
preventer 1, said lubricator being arranged comprising
the intervention tool capable of pulling the plug 37 and
providing access to the well for a subsequent tool. The
intervention tool 100 is powered by means of a wireline
24 extending through a grease injection head 21.
[0037] The blowout preventer 1 further comprises a
pressure reducing system in the form of a chamber 6 and
a piston 7. The piston 7 is arranged inside the chamber
dividing the chamber into a first chamber part 8 and a
second chamber part 9. The first chamber part 8 is in
fluid communication with the cavity and the second
chamber part 9 is filled with a compressible fluid, such
as gas. The chamber is connected with the tubular pipe
by means of a flow channel 15 providing the fluid com-
munication between the cavity and the first chamber part.
A control device 11, such as a valve, is arranged in the
flow channel 15 for controlling the flow of fluid into the
first chamber part 8. The control device 11 is closed when
the lubricator 20 is connecting and subsequently, the
control device 11 is opened, hence letting fluid from the
cavity into the first chamber part 8, decreasing the pres-
sure inside the blowout preventer 1 and the lubricator 20.
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By decreasing the pressure inside the blowout preventer
1, the force acting on the plug 37 is also decreased sub-
stantially and the plug 37 is thus easier to pull.

[0038] By having a pressure reducing system in the
form of a chamber with a piston, it is thus possible to
equalise the pressure over the well head 2, so that the
pressure in the blowout preventer 1 can be adjusted to
be substantially the same as the pressure in the well be-
low the plug or plugs.

[0039] Inside the chamber, the piston is slidably ar-
ranged on a shaft 12 which is also inside the chamber.
In this way, the movement of the piston is controlled so
that the piston does not tilt and jam if further movement
of the piston is needed. When the fluid is let into the first
chamber part, the gas inside the second chamber part
is compressed, increasing the volume of the first cham-
ber part as it is filled with fluid.

[0040] The capacity of the chamber is typically 5 litres,
preferably 8 litres or more preferably 10 litres, or more.

[0041] The control device 11 may also comprise a mo-
tor adjusting the control device or the position of the valve
in order to let more or less fluid into the first chamber, or
even stop the fluid from entering.

[0042] By having a flow channel connecting the cham-
ber with the cavity, the chamber can be arranged at a
distance from the tubular part of the blowout preventer
and is easily implemented in existing blowout preventers.
Furthermore, the control device 11 can be mounted on
the flow channel so that the control device can be oper-
ated by an ROV, or manually or even remotely.

[0043] The blowout preventer 1 may further comprise
a control unit comprising the storage device, and/or a
communication unit for communicating with the control
device. The blowout preventer 1 may further comprise a
sensorfor sensing apressure in the cavity and the current
pressure can be sent through the communication unit or
stored for later use. Depending on the pressure, the con-
trol device is actuated to either let more fluid into the first
chamber part 8 or decrease the flow thereto.

[0044] Fig. 2 shows a wellintervention tool 100 for pull-
ing the plug 37, such as a crown plug, in a top part 23 of
a well head 2 in order to be able to enter the well. The
intervention tool 100 comprises a connection pulling unit
50, such as a GS pulling tool having a connection unit
51 matching the connection of the plug 37. When per-
forming a pulling operation, the intervention tool 100 is
arranged in a lubricator connected to the top of the blow-
out preventer 1. The intervention tool 100 comprises a
fixation unit 54 for fixating the stroking tool 52 in relation
to the well head 2 so that the axial movement of the strok-
ing tool 52 pulls the plug 37 out of the well head 2. The
fixation unit 54 comprises an anchoring section having
anchors moving radially from the tool towards an inside
wall of the lubricator 20 as shown in Fig. 2. In another
embodiment, the fixation unit 54 comprises a tubular sec-
tion surrounding part of the connection pulling tool for
abutting the top part 23 of the well head 2 as shown in
Fig. 3.
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[0045] The stroking 52 tool comprises a tool housing
in which a pressure reducing system in the form of a
chamber 106 and a piston is arranged. The piston 107
is arranged in a sliding manner on a shaft 112 inside the
chamber, dividing the chamber into a first chamber part
108 and a second chamber part 109. The first chamber
part 108 is in fluid communication with an opening 113
in the tool housing 52 and thus in fluid communication
with fluid in the lubricator. The second chamber part 109
is filled with a compressible fluid, such as gas. In order
to reduce the amount of force needed to pull a plug 37,
the pressure inside the lubricator is reduced after the
lubricator has been connected with the well head 2. The
stroking tool 52 further comprises a control device 111,
such as a valve, for controlling the pressure in the lubri-
cator by controlling the amount of fluid let into the first
chamber part 108. By letting fluid from the lubricator into
the first chamber part 108, the piston moves and the gas
in the second chamber part 109 is compressed and the
pressure inside the lubricator is reduced. By reducing the
pressure in the lubricator, the amount of force needed to
pull the plug is also reduced substantially, and thus the
anchoring force needed is reduced accordingly. By re-
ducing the anchoring force, a standard lubricator can be
used to anchor up and the plug can thus be pulled by a
stroking tool.

[0046] As shown in Fig. 2, the connection of the plug
37 to be pulled comprises a female connection and the
connection unit of the connection pulling unit50 is shaped
as a male connection with latches matching the female
connection. The intervention tool 100 further comprises
a stroking tool 52 connected to the connection pulling
unit and providing an axial movement along the axial ex-
tension for moving the male connection unit into engage-
ment with the female connection of the plug 37. Once
the male-shaped connection unit 51 engages the female
connection of the plug, the stroking tool moves a first part
of the connection pulling unit 50 in relation to a second
part in order to move the latches radially outwards.
[0047] As can be seen, the control device 112 is ar-
ranged in the opening 111, but may be arranged in any
suitable manner.

[0048] The stroking tool 52 is connected with the con-
nection pulling unit 50 by means of a stroker shaft 55 and
a threaded connection or a conventional male/female
connection.

[0049] Theblowoutpreventer 1 may comprise a control
unit comprising a storage device, and a communication
unit for communicating with the control device. In this
way, the control device 11 can be controlled from surface.
[0050] Fig. 2 further shows a well intervention system
200 comprising any conventional blowout preventer or
the blowout preventer mentioned above and a lubricator
20 connectable to the blowout preventer in which the
intervention tool 100 is arranged in order to pull the plug
37.Normally, the intervention tool needs to pull two plugs
which may be done in two runs. A second intervention
tool inside a second lubricator may be arranged in the
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vicinity of the well head, ready to be connected when the
first plug is pulled.

[0051] The intervention system may comprise a dis-
connection unit arranged between a lubricator valve and
the blowout preventer for disconnecting a part of the sys-
tem, such as for disconnecting the lubricator and the in-
tervention tool arranged inside the lubricator.

[0052] The intervention tool may further comprise a
driving section, such as a downhole tractor, in order to
anchor the tool inside the lubricator. Due to a pressure
reducing system 120, the intervention tool needs not be
anchored as much as prior art tools. The intervention tool
100 may be wireless and driven only by an internal power
source, such as a battery.

[0053] The blowout preventer 1 may often be arranged
in a supporting structure in the form of a frame structure,
and together with the frame structure it forms an inter-
vention module. Furthermore, the blowout preventer 1
comprising a control device on its outside enables a diver
or the Remote Operational Vehicle (also called an ROV)
to read and/or operate the control device in order to let
fluid into the first chamber part 8, 108.

[0054] The control device may comprise a receiving
and/or transmitting unit so that the control device has
datatransmission capability to aremote operating centre.
The remote operating centre may thus be located in the
nearest town and still be able to control a park of wells,
and thus well heads 2, without viewing the control device.
The blowout preventer 1 may also comprise a control
unit comprising a receiving and/or transmitting unit ena-
bling the control unit to transmit data to and from a remote
operating centre. Communicating with and receiving
and/or transmitting data to and from the remote operating
centre may take place by means of a satellite.

[0055] A motor, such as an electrical motor, may be
arranged to operate the control device.

[0056] A stroking tool is a tool providing an axial force.
The stroking tool comprises an electrical motor for driving
a pump. The pump pumps fluid into a piston housing to
move a piston acting therein. The piston is arranged on
the stroker shaft 55.

[0057] The pump may pump fluid into the piston hous-
ing on one side and simultanously suck fluid out on the
other side of the piston.

[0058] 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.

[0059] By a casing is meant any kind of pipe, tubing,
tubular, liner, string etc. used downhole in relation to oil
or natural gas production.

[0060] In the event that the tool is not submergible all
the way into the casing, a downhole tractor can be used
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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
Well Tractor®.

[0061] Although the invention has been described in
the above in connection with preferred embodiments of
the invention, it will be evident for a person skilled in the
art that several modifications are conceivable without de-
parting from the invention as defined by the following
claims.

Claims

1. A 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 (5) enclosing a cavity (10)
being in fluid communication with the well head
when the blowout preventer is mounted onto the
well head and at least one plug 37 in the well
head has been removed, wherein the blowout
preventer further comprises a chamber (6) and
a piston (7) arranged inside the chamber divid-
ing the chamber into a first chamber part (8) and
a second chamber part (9), the first chamber
part being in fluid communication with the cavity
and the second chamber part being filled with a
compressible fluid, such as gas.

2. A blowout preventer according to claim 1, wherein
the cavity has a first pressure and the blowout pre-
venter further comprises a control device (11), such
as a valve, for controlling the pressure in the cavity
by letting fluid in the cavity into the first chamber part.

3. Ablowoutpreventeraccording to claim 1 or 2, where-
in the piston is slidably arranged on a shaft (12) ar-
ranged inside the chamber.

4. Ablowoutpreventeraccording to any of the proceed-
ing claims, wherein the chamber is connected with
the cavity by means of a flow channel (15).

5. A blowout preventer according to any of the preced-
ing claims, further comprising a control unit (38) com-
prising a storage device, and a communication unit
for communicating with the control device.

6. A blowout preventer according to any of the preced-
ing claims, further comprising a sensor for sensing
a pressure in the cavity.

7. Awellintervention tool (100) intended to be arranged
in a lubricator for pulling a plug (37) in a top part (23)
of a well head (2) of a well for entering the well, the
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well head having an axial extension, comprising:

- a connection pulling unit (50) having a connec-
tion unit (51) for connection to the plug,

- a stroking tool (52) having a tool housing (53)
and being connected to the connection pulling
unit and providing an axial movement along the
axial extension,

- a fixation unit (54) for fixating the stroking tool
inrelation to the well head so that the axialmove-
ment of the stroking tool pulls the plug out of the
well head, wherein the stroking tool comprises
a chamber (106) and a piston (107) arranged
inside the chamber dividing the chamber into a
first chamber part (108) and a second chamber
part (109), the first chamber part being in fluid
communication with an opening (113) in the tool
housing and the second chamber part being
filled with a compressible fluid, such as gas.

A well intervention tool (100) according to claim 7,
wherein the stroking tool further comprises a control
device (11), such as avalve, for letting fluid in through
the opening of the housing into the first chamber part.

A well intervention tool (100) according to claim 7 or
8 wherein the connection pulling unitis a GS pulling
tool.

A well intervention tool (100) according to any of the
claims 7-9, wherein the piston is slidably arranged
on a shaft (112) arranged inside the chamber.

A well intervention tool (100) according to any of the
claims 7-10, wherein the control device is arranged
in the opening.

A well intervention tool (100) according to any of the
claims 7-11, wherein the stroking tool is connected
with the connection pulling unit by means of a stroker
shaft (55).

A well intervention tool (100) according to any of the
claims 7-12, wherein the fixating unit comprises an
anchoring section having anchors moving radially
from the tool towards an inside wall of the lubricator.

A well intervention system (200) comprising:

- a blowout preventer according to any of claims
1-6 for connection onto a well head,

- a lubricator (20) connectable to the blowout
preventer, and

- an intervention tool (100) according to any of
claims 7-13 arranged inside the lubricator.
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