Valve device

The present invention relates to a valve for securing to a wellhead Christmas tree
for shutting off 2 pipe outlet from the wellhead Christmas tree.

A wellhead Christinas tree has a plurality of outlets where valves are placed in
connection with these outlets for control of these outlets. These valves are then
mounted externally on a large structure and may be subject to damage, for example
in the event of falling loads. If the valve is damaged and/or is also completely
knocked off, the outlet from the wellhead Christmas tree will be open to the
environment. This will result in spillage to the environment and is therefore not
desirable. A possible solution to this 15 fo provide an extra barrier valve internally
in the actual bore outlet of the wellhead Christmas tree leading out to the valve
which may be damaged. This extra barrier valve will have a fail safe closed
position. A solution of this kind is described, for example, in the applicant’s own
Norweglan application NO20080211, entered as PCT application with publication
number WGO2009102214. This ensures that in the event of damage due to falling
joads there is no spillage to the environment. |

In order to install an extra valve in the bore outlet, the external valve normally has
to be uncoupled in order to ingert a distance piece between the wellhead Christmas
tree and the outer valve, which distance piece is intended for use as a hydraulic
chamber for the extra internal valve, Furthermore, the pipe system outside the
Christmas tree has to be adapted so as to make room for this distance piece. This
distance piece must be included in the assembly as the extra valve which has to be
placed in the bore outlet has a control unit/actuator extending slightly bevond the
valve and therefore outside the Christmas tree. This control unit/actuator may
therefore extend into the main channel in towards the main valve and may possibly
hinder closing/opening of the main valve. Thus it is necessary to have a distance
piece, and in addition it is also necessary to supply control fluid to the actuator
which is to be placed in the bore outlet. This process of installing a distance piece is
time-consuming and there is therefore a need for a simpler selution for instaliation
of a valve in the bore outlet in a wellhead Christmas tree.

Embodiments of the present invention seek to provide a simpler solation for

installation of an extra valve m the bore outlet in & wellhead Christmas tfree inside a
main valve. This 1§ achieved with 2 main valve according to the following claims.

According to an aspect of the invention, there is provided a valve device comprising a first valve
comprising at least one flange

portion for securing the first valve to a wellhead Christmas tree such

that a main channel of the first valve 1s aligned with a pipe outlet of

the Christmas tree, and also comprising a second valve arranged to be

mounted inside the pipe outlet, which second valve is a barrier valve

providing a fail safe closed position,

characterised in that at least one of the flange portions comprises

integrated devices for operation of the second valve.



la

In an embodiment, a valve is.provided comprising at least one flange portion for securing to a

wellhead Christmas tree for shutting off a pipe outlet from the wellhead Christmas
tree. At least one of the flange portions comprises
integrated devices for operation of a second unit mounted outside this valve.
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According to an embodiment of the invention the integrated devices may comprise at Jeast

one bore from an outside of the flange to a main channel in the valve. The main
channel, which is the flow passage in the valve, passes through the flange portions.
The main channel in the valve 1s also the channel which the valve body in the vaive
closes and opens when activating the valve. The main channel is normally arranged
in line with the pipe outlets to which the valve is connected. In a variant of the
valve there may be several bores from an outside of the flange {0 one or more
positions in the main channel. These additional bores may be for operation of the
unit, but may also be for conducting other activities in the main channel such as
pressure reading, chemical injection, injection of sealing compound etc.

According to another embodiment the devices may comprise arrangements for activation

of a mechanical device for operation of the unit. This means that at least a part of a
control module for the unit which has to be controlied is arranged internally in the
body of the valve. In a variant this may be a piston unit which is connected to a
mechanical arm exfending into the main channel of the valve when it is activated.
The mechanical arm extending into the main channel may therefore interact with the
unit located in the bore outlet, and if this is a valve, open or close it,

According to another embodiment the main channel may be configured to receive at least

a part of a control unif for the unit, which control unit can be connected to the bore
via the flange for activation of the unit. The main channei may, for example,
comprise suitabie surfaces for receiving and interacting with gripping and sealing
elements of & control unit. Alternatively, the main channel may comprise an edge or
other gripping device for control and receipt of a contro! unit.

In an embodiment the main channel may comprise anchor surfaces for mounting the
conirol unit for the unit. Anchors for the control unit may be slips, grips, eccentric
solutions, dogs, and/or shoulders. These anchor surfaces may be smooth or rough in
order to give a better grip between the control unit and the main channel.

According to a further embodiment the main channel may comprise at least one sealing

surface, This sealing surface is adapted to interact with seals between the control
unit and the main channel. In one case the bore from the outside of the flange to the
main channel may end inside the main channel in the middle of a sealing surface.
On this one scaling surface two scals of the control unit may be arranged when the
latter ie mounted. Alternatively, the two seals may each have a sealing surface
arranged on each side of the outlet of the bore in the main channel.

According to an embodiment of the invention the unit which has to be controlled via the

devices in the flange may be a valve which regulates through-flow through the main
channel. This may be a valve which is mounted in the actual bore outiet from a
wellhead Christmas tree and which will not be damaged in the event of falling loads
since the actual valve is mounted internaily in the body of the Christmas tres. Any
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control unit for this valve will be located at least partly in a valve which will be
able to be damaged by falling loads. This means that the valve which has to be
mounted in the actual bore outlet has a fail safe closed position if control fluid fails
and the wellhead Christmas tree is secured with respect to spillage to the
environment,

According to a further embodiment the flange portion may extend in the longitudinal

direction of the main channel in such 2 manner that it can contain & control unit for
the external unit without getting in the way of the valve body of the valve. In this
case the term “contain the control unit” should include both when the control unit is
placed inside the main channel and where it 1s only a single bore from the outside of
the flange into the control unit, but alse where at least a part of the control unit is
integrated in the material of the valve/flange, where the part of the control unit
which 1s not located in the material 1s placed in the main channel.

According to yet another embodiment at least & part of the contro] unit may be integrated

in the valve material. Hydraulic and/or clectric and/or pneumatic/electromagnetic
parts of the control unit may be arranged in the valve material. A variant may also
be envisaged where, for example, the hydraulic part of the control unit is mounted
externally or in an external recess with access thereto from the outside of the flange,
with a fransfer in through the bore to the unit in the wellhead Christrnas tree.
According to an embodiment the control unit may be mounted internally in the main
channel in the valve. In an embodiment the main channel and control unit may be
configured in such a manner that a diameter of the main channel is maintained in
the portion where the contro! unit is mounted. Alternatively, the main channel
where the control unit is mounted may thereby be reduced. A circular control unit
may be envisaged with internaf diameter corresponding to the main channel, or also
another configuration where the control unit is placed at one side of the main
channel. Alternatively, the control unit may also be placed more in the middle of the
main channel with a flow passage round the circumference or round parts of the
circurnference. The main channel of the main valve must be equal to or larger than
the mniet in the wellhead Christmas tree, thereby enabling the unit which has to be
controlied to be sluiced via the valve. The control unit and/or the main channel may
have another shape than circular, for example triangular, rounded, rectangular or
another shape.

According to an embodiment the control unit may be hydraulically, pneumatically,

electrically, electromagnetically and/or mechanically operated. The control unit
may, for example, be a unit comprising an iniet from the bore through the material
of the valve, where this inlet leads to a chamber which, when pressurised, activates
a piston, which is moved towards the valve, whereby it pushes an element. for
example a movable sleeve, of the valve, thereby opening it. In this case the control
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unit will comprise scals between the control unit and the main channel for transfer
of hydraulic fluid. Alternatively, if the hydraulic unit is located in the material, the
control unit may, for example, comprise a mechanical device activated by a
mechanical device in the material and transfer this movement to the valve for
activation thereof,

The invention will now be explained with reference to a non-limiting example, with
reference to the attached figures, in which;

Fig. 1 illustrates a principle view of a valve according to the invention,

Fig. 2 illustrates such a valve assembled together with a part of a wellhead
Christmas tree, with a tool arranged for installation of the unit in the outlet bore of
the Christmas tree,

Fig. 3 illustrates a detail of fig. 2, and

Fig. 4a and fig. 4b illustrate a principle view of an alternative flange portion
according to the invention.

Fig. 1 illustrates a principle view of a valve 1 according to the invention. The valve
I comprises two flange portions, a first flange portion 2 and a second flange portion
3. Furthermore there is a through-going main channel 4, which extends through the
valve 1 and which, on activation thereof, is closed and/or opened for through-flow.
The main channel 4 extends through the flange portions 2, 3 and will normally be
positioned in line with an outlet to which the valve is secured. In this embodiment
the first flange portion 2 has two bores 6a and 6b, extending from an outside of the
flange portion to the main channel 4 of the valve,

In fig. 2 the valve in fig. 1 is illustrated secured to a welthead Christmas tree 5 so
that the main channel 4 is aligned with an outlet 50 (see fig. 3) of the Christmas tree
5. In this outlet bore 50 a unit 10 is mounted, which in this case is a valve 10. The
figure depicts a case where the valve 10 and a control unit 11 for it are installed by
an installation tool 12. A part of fig. 2 is shown in greater detail in fig. 3. In this
figure it can be seen that the main channel 4 of the valve is provided with anchor
surfaces 7 for receiving anchors 110 on the control unit 11 for the valve 10 installed
in the outlet bore 50 of the wellhead Christmas tree 5. The main channel 4,
moreover, has two scaling surfaces 8 which interact with seals 111 on the controlf
unit 11, thereby forming an annulus 13 in connection with the bores 6a, 6b from an
outside of the flange portion 2 to a main channel 4. This annulus 13 thereby
transfers fluid from the bores 6a, 61 to fluid openings 112 in the contro! unit. The
flange portion 2 furthermore has an external recess 9.

In figs. 4a and 4b a principle view is illustrated of an alternative embodiment of a
flange portion for a valve according to the invention. The valve 1, which may be
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similar to that in fig. 1, has an alternative flange portion 2. The flange portion 2 has
a main channel 4 and a bore 6 extending from an outside to the main channel 4 in
the flange portion. In this bore 6 parts 14, 15 of a contrel unit are mounted for a
valve which has to be placed in an outlet bore 50 of a wellhead Christmas tree 5 to
which the valve 1 is to be secured.

The parts comprise a piston unit 14 which is mounted in the bore 6, where a first
mechanical actuation part 15 is secured to this piston unit 14, By pressurising the
piston 14, for example hydraulically from the outside of the flange portion 2, it will
be moved towards the main bore 6, whereupon the first actuation part 15 is moved
from a position outside the main channel 4 to a position partly internally in the main
channel 4. In this position it can interact with a second actuation part 16 located in
the main channel 4 and extending in the longitudinal direction thercof. By
interacting with the first actuation part 15, the second actuation part 16 is moved in
the ongitudinal direction of the main channel 4 and by means of this movement will
be able to actuate a valve placed in the outlet bore 50 in the wellhead Christmas tree
5.

The invention has now been explained with reference to a non-limiting example. A
person skilled in the art will appreciate that modifications and changes may be made
to this embodiment which will be within the scope of the invention as defined in the
following claims.
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CLAIMS

1.

E\J

A valve device comprising a first valve comprising at least one flange

portion for securing the first valve to a wellhead Christmas tree such

that a main channel of the first valve is aligned with a pipe outlet of
the Christmas tree, and also comprising a second valve arranged to be
mounted inside the pipe outlet, which second valve is a barrier valve
providing a fail safe closed position,

characterised in that at least one of the flange portions comprises
integrated devices for operation of the second valve.

A valve device according to claim 1,
characterised in that the integrated devices comprise at least one bore
from an outside of the flange portion to the main channel.

A valve device according to claim 1 or 2,
characterised in that the devices comprise arrangements for activation
of a mechanical device for operation of the second valve.

A valve device according to claim 2,

characterised in that the main channel is configured to receive a
control unit which can be connected to the bore for activation of the
second valve.

A valve device according to claim 4,
characterised in that the main channel comprises anchor surfaces for
mounting the control unit for the second valve.

A valve device according to claim 4 or 5,
characterised in that the main channel comprises at least one sealing
surface.

A valve device according to one of the preceding claims,
characterised in that the second valve i1s a valve which regulates
through-flow through the main channel,

A valve device according to one of the claims 4 to 6,

characterised in that the flange portion extends in the longitudinal
direction of the main channel in such a manner that it can contain the
control unit, without getting in the way of a valve body of the first
valve.



10.

A valve device according to one of the claims 4 to 6 and 8,
characterised in that at least a part of the control unit is integrated in
the material of the first valve.

A valve device according to one of the claims 4 to 6, 8 and 9,
characterised in that the control unit is mounted internally in the main
channel in the first valve, where the main channel and control unit are
configured in such a manner that a diameter of the main channel is
maintained in the portion where the control unit is mounted.



