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A valve seal device
Field of the invention

The invention relates to a valve seal device, and more particular to a valve seal

device for a valve in a pipeline.
Background of the invention

Most valves, for example for use in pipelines for transporting liquids and gases,
comprises a valve member which, upon rotation (e.g. a ball valve) or directional
movement (e.g. a slab gate valve), undergoes relative sliding with the valve seat.
Such relative sliding accounts for significant wear and tear of the valve member and

the seats, and reduces the longevity of the valve.

In order to overcome the problem related to unwanted wear and decreased
longevity of the valve, some valves have been devised which are equipped with a

retractable seat.

WO 91/19921 A1 describes a valve arrangement in particular for a large ball valve,

comprising a movable seat or seal holder.

US 5533738 describes an apparatus for sealing shut-off devices located in gas or
liquid transporting pipelines having a sealing arrangement having a gasket

engageable against the circumferential surface of the shut-off device.

However, known valve devices still struggle with the longevity of the valve, and if a
failure occurs and the movable seat or seal holder fails, the valves are at risk of
leaking. Such known valves are not safe enough to be used in high-risk applications
like nuclear industry, and there is still a considerable cost related to existing, fail-

safe valves.
Summary of the invention

The objective of the present invention is to provide a valve seal device which
increases the integrity of a valve and at the same time increases the longevity of the
valve, such that the valve could last longer than the offshore platform or subsea unit
it could be mounted on. Due to the high integrity, one valve with such a valve seal
device could replace two standard valves, and thus the valve seal device is both

cheaper and has a significant longer lifespan than conventional valves.
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In accordance with the present invention, there is provided a valve seal device for a
valve in a pipeline, comprising four moveable seats configured for sealingly
contacting a valve member, two seats are positioned on each side of the valve
member, at least one of the moveable seats on each side of the valve member is an
actuation seat being controllable from a non-contact position to a contact position

where it seals against the valve member

According to another embodiment of the invention, the actuation seats on both sides
of the valve member are independently controllable to eliminate downstream and

upstream pressure effects.

According to another embodiment of the invention, the at least one actuation seat is
arranged to interact with an adjacent moveable seat, thereby controlling the

positioning of the adjacent moveable seat relative to the valve member.

According to another embodiment of the invention, a protrusion or recess on the at
least one actuation seat arranged to interact with an adjacent moveable seat
interacts with a corresponding recess or protrusion on the adjacent moveable seat

to control the position of the adjacent moveable seat relative to the valve member.

According to another embodiment of the invention, a sealing seals between the

actuation seat and an adjacent movable seat.

According to another embodiment of the invention, the movable seats which are not

actuation seats excerpt contact pressure on the valve member by means of springs.

According to another embodiment of the invention, the at least one actuation seat is

actuated by hydraulic pressure.

According to another embodiment of the invention, the at least one actuation seat is

positioned on the outside of an adjacent moveable seat.

According to another embodiment of the invention, the at least one actuation seat is

positioned on the inside of an adjacent moveable seat.

According to another embodiment of the invention, the at least one movable seat
which is not an actuation seat is positioned on the outside of the actuation seat and

the movable seat is arranged to be exposed to a double piston effect.

According to another embodiment of the invention, for use in a bi-directional valve.
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In accordance with the present invention, there is also provided a valve stem seal
device for a valve in a pipeline, comprising three barriers for sealingly contacting a
valve stem, two of the barriers are actuation seals being controllable from a non-
contact state to a contact state where they seal tight around the circumference of

the valve stem.
According to another embodiment of the invention, a first barrier is a static sealing.

According to another embodiment of the invention, a second barrier is a

compression seal.

According to another embodiment of the invention, a packing gland is configured to

compress the compression seal in a direction along the stem into the contact state.

According to another embodiment of the invention, the packing gland is configured

to compress the compression seal into the contact state by means of spring force.

According to another embodiment of the invention, the packing gland is configured
to be retracted by means of a hydraulic pressure from the compression seal to

control the compression seal from a contact state to a non-contact state.

According to another embodiment of the invention, a third barrier is an actuation
seal configured to move from the non-contact state in a radial direction towards the

stem to the contact state.

According to another embodiment of the invention, the actuation seal is configured

to move in a radial direction towards the stem from two opposite sides of the stem.

According to another embodiment of the invention, the actuation seal is hydraulically
actuated.

Brief description of the drawings

These and other characteristics of the invention will become clear from the following
description of embodiment(s), given as non-restrictive examples, with reference to

the attached schematic drawings.

Figure 1a is a partial section view of a slab gate valve device in a closed

position with closed seats
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Figure 1b is a partial section view of a slab gate valve device in a closed

position with open seats

Figure 1c is a partial section view of a slab gate valve device in an open

position with open seats

Figure 1d is a partial section view of a slab gate valve device in an open

position with closed seats

Figure 2 is a partial, detail section view of a slab gate valve device with four

seats
Figure 3 is a schematic valve drawing of a valve device for a slab gate

Figure 4 is a partial, detail section view of a first embodiment of a ball valve

device with four seats

Figure 5 is a partial, detail section view of a second embodiment of a ball

valve device with four seats
Figure 6 is a partial section view of three barriers along a valve stem

Detailed description of preferred embodiments

» o« » o«

The following description may use terms such as “horizontal”, “vertical”, “lateral”,

“back and forth”, “up and down”, "upper”, “lower”, “inner”, “outer”, etc. These terms
generally refer to the views and orientations as shown in the drawings and that are
associated with a normal use of the invention. The terms are used for the reader’s

convenience only and shall not be limiting.

Figure 1a to 1d shows a sequence of opening a slab gate valve device 1. The
different components of the slab gate valve device 1, and how they operate, are
explained more in detail with reference to figure 2. The entire valve is not shown,
only the internal components necessary to achieve the intended effect are

illustrated. The shown principles could be applied to any similarly functioning valves.

In figure 1a, the slab gate valve device 1 is in a fully closed position, and movable
actuation seats 2, 3 are actuated hydraulically, pneumatically, electrically or by other

means known in the art to contact and seal against the slab gate 4. Movabile,
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mechanical seats 5, 6 are also biased against the slab gate 4 by means of a spring

and pressure build-up, as is commonly known in the art.

In figure 1b, the actuation seats 2, 3 are moved away from the slab gate 4 into a
non-contact, retracted position, such that there is no contact between the actuation
seats 2, 3 and the slab gate 4. The mechanical seats 5, 6 are still biased against the

slab gate 4, as is common in the art.

In figure 1c, the slab gate 4 is moved downwards into the fully closed position, while
the actuation seats 2, 3 are held in the retracted position and the mechanical seats

5, 6 are in contact the slab gate 4.

In figure 1d, the actuation seats 2, 3 are moved back into the initial position where
they contact and bias the slab gate 4 in order to ensure a leak-tight sealing with the
slab gate 4. The mechanical seats 5, 6 also bias the slab gate 4, and the slab gate

valve device 1 is in figure 1d fully open with four sealing seats.

In order to close the valve 1, an opposite sequence can be performed, as will be
appreciated by the skilled person. A similar sequence as is shown in figures 1a-1d is
also applicable for a ball valve, where, instead of lowering or raising a slab gate 4,
the ball of a ball valve is turned. The valve device thus functions as a non-contact

valve device.

Figure 2 shows a detailed section view of a quarter of a slab gate valve device 1.
Figure 2 illustrates the upper right quarter of the slab gate valve device 1 from
figures 1a-1d, and because of symmetry, the valve sides upstream and downstream
of the slab gate could be substantially symmetrical. An axis A through the center of
the slab gate 4 and the slab gate valve device 1 is indicated in the figure; this is also

a symmetry axis A.

As is commonly known in the art, a movable, mechanical seat 5 is forced towards

the slab gate 4 by means of springs 9.

Hydraulic pressure could be applied to the slab gate valve device 1 e.g. via a first
hydraulic channel 7. The first channel 7 leads to a first chamber 8 positioned on a
rear side of the actuation seat 2, and as such, a pressure build-up in the first
chamber 8 results in the actuation seat 2 being forced towards the slab gate 4 (i.e.
towards the left in figure 2). The actuation seat 2 is forced forwards until it contacts

and seals tightly with the slab gate 4. The force added to the seat 2 in the closed
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position must be within the elastic deformation of the actuation seat 2 and gate 4.
This can be regulated with a pressure regulating valve (not shown) for the supply of
the force to the actuation seat 2. Preferably, a safety relief valve positioned after the
regulating valve will make it virtually impossible to add a pressure and force which

exceeds the elastic deformation limit of the materials.

In order to retract the movable actuation seat 2, the pressure in first channel 7 and
first chamber 8 is relieved, and a hydraulic pressure is applied e.g. through a second
channel 10 in connection with a second chamber 11 positioned on a front side of the
actuation seat 2, and as such, a pressure build-up in the second chamber 11 results
in the actuation seat 2 being pulled away from the slab gate 4 (i.e. towards the right
in figure 2), ensuring no physical contact between the actuation seat 2 and the slab

gate 4.

The mechanical seat 5 is positioned on the inside (in a radial direction) of the
actuation seat 2, as can be seen in figure 2. The mechanical seat 5 is forced
towards the slab gate 4 by means of several springs 9, as is commonly known in the
art. The springs 9 apply an even pressure on the mechanical seat 5, and the spring
force is constant even if the slab gate 4 is open, closed, or moving between an open
and closed state. In the illustrated embodiment, sealing 12 ensure a leak-tight fit
between the actuation seat 2 and the mechanical seat 5. In this embodiment, the
back and forth-movement of the actuation seat 2 will not affect the position of the

mechanical seat 5.

A slab gate is forced towards the seat on the downstream side of the valve, and thus
the slab gate seals tightly against the seat on the downstream side. Pressure in
cavities of the valve forces the upstream seat against the slab gate such that also
this sealing is tight. However, when there is a small difference in pressure between
the upstream side and downstream side of the slab gate 4, there is a risk that the
actuation seat 2 may force the slab gate 4 from the seat on the downstream side,
such that a leak occurs between the downstream seat and the slab gate. In order to
avoid this, the hydraulic pressure on both sides of the slab gate 4 can be controlled
independently, such that at a low pressure difference, the hydraulic pressure on the
downstream side can be reduced compared to the upstream side. This effectively
eliminates downstream and upstream pressure effects, and prevents leakage
between the slab gate and the seats, and renders the valve equally effective as a bi-

directional valve. See also figure 3 for a schematic figure for such a set-up. Figure 3
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shows that a first pressure reduction valve reduces the hydraulic pressure in order
to secure that a seat is within the elastic deformation of the gate and seat. The
regulating valve on each side ensure that the actuating seat do not push the gate
from sealing against the downstream seat. In the figure, three regulating valves are
illustrated.

Sensors (not shown) could be installed in various locations in order to increase the
integrity on the valve, and to accurately indicate the amount of opening or closing of

the valve. Sensors could also be installed in order to give the position of each seat.

In the event that any of the seats fail, the actuator supplying the hydraulic pressure
is sized in order to operate the valve with calculated full pressure on seats with the
required safety factor.

In order to further increase the integrity of the valve, there could be a programmed
time limit in order to operate the valve device 1 without sensors giving the signal that
the seats are in the right position in order to operate the valve in either open or
closed position.

In an alternative embodiment, the actuation seat can be equipped with a small
protrusion or recess (not shown). This protrusion or recess interacts with a
corresponding protrusion or recess on the mechanical seat, such that when the
actuation seat is e.g. retracted from the slab gate 4, the mechanical seat will follow,
and thus behave like a slave seat. When the actuation seat is actuated to seal the
gate, the slave seat will also follow. Typically, the protrusion or recess on the
mechanical seat could allow the actuation seat to move a short distance before
contact is established between the actuation seat and the slave seat. In such an
embodiment, the slab gate valve would thus comprise four controllable actuation
seats. All seats in this embodiment are therefore non-contact seats, i.e. there will be
no contact between the seats and the gate or ball when the valve moves from
closed to open or from open to close. This will greatly reduce wear during operation

of the valve which will result in increased lifetime of the valve.

Figure 4 shows a valve device 20 similar to that which has been explained with
reference to figure 2, but in this embodiment the device is applied to a ball valve.
Figure 4 illustrates the upper right quarter of a ball valve device, and an axis B
through the center of the ball 21 and the ball valve device 20 is indicated in the

figure; this is also a symmetry axis B.
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A movable, mechanical seat 22 is positioned on the inside (in a radial direction) of a
movable, actuation seat 26, as can be seen in the figure. The mechanical seat 22 is
biased against the ball 21 by means of several springs 23, as is commonly known in
the art. The springs 23 apply an even pressure on the mechanical seat 22, and this

pressure is constant even if the ball 21 is in an open or closed position, and even

when the ball is rotated between the open and closed state.

Hydraulic pressure could be applied to the ball valve device 20 e.g. via a first
hydraulic channel 24. This first channel 24 leads to a first chamber 25 positioned on
a rear side of the actuation seat 26, and as such, a pressure build-up in the first
chamber 25 results in the actuation seat 26 being forced towards the ball 21 (i.e.
towards the left in figure 4). The actuation seat 26 is forced forwards until it contacts
and seals tightly with the ball 21. The force added to the actuation seat 26 in the
closed position must be within the elastic deformation of the actuation seat 26 and
ball 21. This can be regulated with a pressure regulating valve (not shown) for the
supply of the force to the actuation seat 26. Preferably, a safety relief valve
positioned after the regulating valve will make it virtually impossible to add a
pressure and force which exceeds the elastic deformation limit of the materials. The
actuation seat 26 could also be actuated pneumatically, electrically or by other

means known in the art.

In order to retract the actuation seat 26, the pressure in first channel 24 and first
chamber 25 is relieved, and a hydraulic pressure is applied e.g. through a second
channel 27 connected to a second chamber 28 positioned on a front side of the
actuation seat 26, and as such, a pressure build-up in the second chamber 28
results in the actuation seat 26 being pushed away from the ball 21 (i.e. towards the
right in figure 4), ensuring no physical contact between the actuation seat 26 and the
ball 21.

In the illustrated embodiment, sealing 29 ensure a leak-tight fit between the
actuation seat 26 and the mechanical seat 22. The back and forth-movement of the

actuation seat 26 will not affect the position of the mechanical seat 22.

As explained with reference to figure 2, sensors could also be provided with the ball
valve in figure 4. In an alternative embodiment, the actuation seat can be equipped
with a small protrusion or recess (not shown), also as described with reference to

figure 2.
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The ball valve device 20 can be used as a bi-directional valve, however, the
mechanical seat 22 located on a downstream side of the valve will only seal
sufficiently against the ball 21 under low pressure differences of approximately 6-7
bar. Under such pressure difference the springs 23 are sufficient to force the
mechanical seat 22 against the ball 21 such that there is a tight sealing. When the
pressure difference rises above approximately 6-7 bar, the downstream mechanical
seat 22 will be forced away from the ball 21 due to the pressure, and as such, only

three barriers (seats) will seal the valve. This effect also known as cavity release.

In order to overcome the potentially unwanted effect of having a bi-directional valve
with only three barriers during certain circumstances, a ball valve as shown in figure
4 which is both bi-directional and has four seats in sufficient contact with the ball

under any pressure difference has been devised.

Figure 5 illustrates the upper right quarter of a ball valve device 40. An axis C
through the center of the ball 41 and the ball valve device 40 is indicated in the
figure; this is also a symmetry axis C. In this embodiment, the mechanical seat 42 is
positioned on the outside (in a radial direction) of the actuation seat 43, as can be

seen in the figure.

The mechanical seat 42 is biased against the ball 41 by means of several springs
44, as is known in the art. The springs 44 apply an even pressure on the mechanical
seat 42, and this spring force is constant even if the ball 41 is in an open or closed

position, and even when the ball 41 is rotated between the open and closed state.

The mechanical seat 42 is in this embodiment exposed to a so-called double piston
effect. If a leakage into the cavity of the valve occurs, the pressure in chamber 45
will increase, and the mechanical seat 42 is forced against the ball 41. A metal
sealing seat has an accepted rate of leakage and, over time, a pressure build-up
can occur in the cavity of the valve. The configuration in figure 5 utilizes this

pressure to force the mechanical seat 42 to the ball 41.

As explained in relation to the previous embodiment, hydraulic pressure could be
applied to the ball valve device 40 e.g. into a first chamber 46 positioned on a rear
side of the actuation seat 43, and as such, a pressure build-up in the first chamber
46 results in the actuation seat 43 being forced towards the ball 41 (i.e. towards the
left in figure 5). The actuation seat 43 is forced forwards until it contacts and seals

tightly with the ball 41. The force added to the seat 43 in the closed position must be
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within the elastic deformation of the actuation seat 43 and ball 41. This can be
regulated with a pressure regulating valve (not shown) for the supply of the force to
the actuation seat 43. Preferably, a safety relief valve positioned after the regulating
valve will make it virtually impossible to add a pressure and force which exceeds the
elastic deformation limit of the materials. The actuation seat 43 could also be

actuated pneumatically, electrically or by other means known in the art.

In order to retract the actuation seat 43, the pressure in the first chamber 46 is
relieved, and a hydraulic pressure is applied e.g. into a second chamber 47
positioned on a front side of the actuation seat 43, and as such, a pressure build-up
in the second chamber 47 results in the actuation seat 43 being pushed away from
the ball 41 (i.e. towards the right in figure 5), ensuring no physical contact between

the actuation seat 43 and the ball 41.

In the illustrated embodiment, sealing 48 ensure a leak-tight fit between the
actuation seat 43 and the mechanical seat 42. The back and forth-movement of the

actuation seat 43 will not affect the position of the mechanical seat 42.

As explained with reference to figure 2 and 4, sensors could also be provided with
the ball valve of figure 5. In an alternative embodiment, the actuation seat can be
equipped with a small protrusion or recess (not shown), as described with reference

to figure 2 and 4.

A ball valve with a seal device could also comprise different combinations of seal
devices according to the abovementioned descriptions, depending on which
demands the valve must satisfy. One configuration could be e.g. one side (upstream
or downstream) of the valve could have one actuated seat and one mechanical seat
according to the figure 4 description, while the other side of the valve could have
one actuated seat and one mechanical seat arranged to be exposed to the double
piston effect according to the figure 5 description. Alternatively, all four seats could
be of the actuation type, or two seats on one side could be actuation seats, and only
one on the opposite side of the ball or gate could i.e. be an actuation seat, etc. In yet
another embodiment, all four seats could be made non-contact, i.e. the actuated
seats comprises a protrusion or recess which interacts with the mechanical seats

and as such none of the seats are in contact with the ball when the ball is turned.

Figure 6 shows a stem seal device 60 for sealing the stem of a valve, such as the

stem of a slab gate, a ball, etc. The right half of the stem seal device 60 is shown in



10

15

20

25

30

11

figure 6, and the symmetry axis D represents both the symmetry axis for the valve

and the center of the stem 61.

The stem seal device may comprise a first barrier, a sealing 62, in figure 6 this is
positioned closest to the valve center, i.e. closest to the slab gate or ball. The first
barrier 62 is a static sealing which is in contact with and seals tightly around the

circumference of the stem 61 at any time, as is commonly known in the art.

The stem seal device 60 further comprises a second barrier, a compression seal 63,
which is an actuation seal. The compression seal 63 is a circular seal which is
positioned around the circumference of the stem 61. Springs 65 force a packing
gland 64 towards the compression seal 63 when the packing gland 64 is not
actuated. The packing gland 64 is circular and positioned around the circumference
of the stem 61. The packing gland 64 moves in a direction along the length of the
stem 61. A hydraulic or pneumatic pressure could also be applied to force the
packing gland 64 towards the compression seal 63 instead of springs, as a skilled
person would appreciate. When the compression seal 63 is compressed by the
packing gland 64, the compression seal 63 expands in the radial direction, i.e. to the
left and right in figure 6, thereby exerting a force on the stem 61 and thus creating a

tight sealing between the stem 61 and the stem seal device 60.

Upon actuation, a pressure is applied to a chamber 66, and the packing gland 64 is
forced away from the compression seal 63, in the illustrated embodiment this
direction is upwards. In a non-compressed state, the compression seal 63 is not in
contact with the stem 61, and the stem 61 can move up and down, or rotate,

substantially without friction from the compression seal 63.

When the slab gate, ball, or any type of valve the stem 61 is connected to, is in a
fixed position (i.e. a position in which the stem is not moving or rotating), a third
barrier 67 is also in contact with the stem 61. This barrier is an actuation seal 67,
and in figure 6, a hydraulic pressure in chamber 68 forces this actuation seal 67
against the stem 61 in a direction perpendicular to the stem 61, i.e. in a radial
direction of the stem 61. As such, a tight seal is created between the actuation seal

67 and the stem 61 when the actuation seal 67 is in the contact state.

The contact face of the actuation seal 67 has the shape of a half cylinder, such that
two actuation barriers positioned on opposite sides of the stem 61 together form a

tight seal around the circumference of the stem 61 when they are in a sealing
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position. It is preferred to have the actuation seal 67 as two corresponding halves,
such that the two halves act from two opposite sides of the stem 61, but in
alternative embodiments, the third barrier could even be divided into three or four or
more equal parts encircling the stem 61. When the actuation seal 67 is to be
retracted from the sealing position, the hydraulic pressure is relieved from pressure
chamber 68, and a hydraulic pressure is built up in a chamber 69 which will force
the actuation seal 67 away in a radial direction (to the right in figure 6) from the stem
61. The actuation seal 67 is retracted from the contact state until it is no longer in

contact with the stem 61.

In one embodiment, the actuation barrier could be forced towards the stem (i.e. to
the left in figure 6) by means of springs (not shown). In normal operating mode, the
hydraulic pressure will force the springs to compress when the actuation barrier is
retracted from the sealing position, but if a failure occurs and i.e. the hydraulic or
pneumatic pressure drops, the springs will force the actuation barrier against the

stem, preventing unwanted leakage.

In order to seal tightly and minimize the risk of leakage, it is beneficial to have seals
of different types around a valve stem. Different types include seal which is actuated
in the lengthwise direction of the stem (compression seal 63) and seal which is
actuated in the radial direction of the stem (actuation seal 67). The stem seal device
60 as illustrated in figure 6 provides this, although any combination of such types of
seals is also possible. As is appreciated by the skilled person, the second and third
barriers 63, 67 could be actuated pneumatically, electrically or by other means

known in the art.

While the invention has been described with reference to the embodiment(s)
mentioned above, it is to be understood that modifications and variations can be
made without departing from the scope of the present invention, and such

modifications and variations shall remain within the field and scope of the invention.
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Claims

1. A valve seal device (1, 20, 40) for a valve in a pipeline, comprising four
moveable seats (2, 3, 5, 6; 22, 26; 42, 43) configured for sealingly contacting a valve
member (4, 21, 41), two seats are positioned on each side of the valve member, at
least one of the moveable seats on each side of the valve member is an actuation
seat (2; 26; 43) being controllable from a non-contact position to a contact position

where it seals against the valve member.

2. The valve seal device according to claim 1, where actuation seats (2; 26; 43)
on both sides of the valve member (4, 21, 41) are independently controllable to

eliminate downstream and upstream pressure effects.

3. The valve seal device according to claim 1 or 2, where at least one actuation
seat is arranged to interact with an adjacent moveable seat, thereby controlling the

positioning of the adjacent moveable seat relative to the valve member.

4. The valve seal device according to claim 3, where a protrusion or recess on
the at least one actuation seat arranged to interact with an adjacent moveable seat
interacts with a corresponding recess or protrusion on the adjacent moveable seat

to control the position of the adjacent moveable seat relative to the valve member.

5. The valve seal device according to any one of the previous claims, where a
sealing (29) seals between the actuation seat (2, 26, 43) and an adjacent movable
seat (5, 22, 42).

6. The valve seal device according to any one of the previous claims, where the
movable seats which are not actuation seats excerpt contact pressure on the valve
member by means of springs (9, 23, 44).

7. The valve seal device according to any one of the previous claims, where the

at least one actuation seat is actuated by hydraulic pressure.

8. The valve seal device according to any one of the previous claims, where the
at least one actuation seat is positioned on the outside of an adjacent moveable

seat.

9. The valve seal device according to ¢ any one of the previous claims 1-7,
where the at least one actuation seat is positioned on the inside of an adjacent

moveable seat.
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10.  The valve seal device according to any one of the previous claims, where at
least one movable seat (42) which is not an actuation seat is positioned on the
outside of the actuation seat (43) and the movable seat (42) is arranged to be

exposed to a double piston effect.

11. The valve seal device according to any one of the previous claims, for use in

a bi-directional valve.

12. A valve stem seal device (60) for a valve in a pipeline, comprising three
barriers (62, 63, 67) for sealingly contacting a valve stem (61), two of the barriers
are actuation seals being controllable from a non-contact state to a contact state

where they seal tight around the circumference of the valve stem (61).

13. The valve stem seal device (60) according to claim 12, where a first barrier is

a static sealing (62).

14. The valve stem seal device (60) according to claim 12 or 13, where a second

barrier is a compression seal (63).

15. The valve stem seal device (60) according to claim 14, where a packing
gland (64) is configured to compress the compression seal (63) in a direction along

the stem (61) into the contact state.

16. The valve stem seal device (60) according to claim 15, where the packing
gland (64) is configured to compress the compression seal (63) into the contact

state by means of spring force.

17. The valve stem seal device (60) according to claim 16, where the packing
gland (64) is configured to be retracted by means of a hydraulic pressure from the
compression seal (63) to control the compression seal from a contact state to a non-

contact state.

18. The valve stem seal device (60) according to any one of the previous claims,
where a third barrier is an actuation seal (67) configured to move from the non-

contact state in a radial direction towards the stem to the contact state.

19. The valve stem seal device (60) according to claim 18, where the actuation
seal (67) is configured to move in a radial direction towards the stem from two

opposite sides of the stem.
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20. The valve stem seal device (60) according to any one of claims 12-19, where

the actuation seal (67) is hydraulically actuated.
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