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(57) Abregé/Abstract:

he present invention relates to a stroker tool (1) for providing an axial force (P) in an axial direction of a downhole tool. The stroker

tool comprises a pump (2), a driving unit (3) for driving the pump (2), and an axial force generator (4). The generator comprises an

elongated piston housing (5) having a first (6) and a second (/)

end, and a piston (8) provided on a shaft (9), and the shaft

penetrates the housing for transmitting the axial force to another tool (10). The piston Is provided In the piston housing so that the

shaft penetrates the piston and each end of the piston housing and

divides the housing into a first (11) and a second (12) chamber,

and the first and the second chamber are each fluidly connected to the pump via at least one duct (13) so that the pump can pump
fluid into one chamber by sucking fluid from the other chamber for moving the piston within the housing, and thereby moving the

shaft back and forth.
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(57) Abstract: The present invention relates to a stroker tool (1) for providing an axial force (P) in an axial direction of a downhole
tool. The stroker tool comprises a pump (2), a driving unit (3) for driving the pump (2), and an axial force generator (4). The
generator comprises an elongated piston housing (5) having a first (6) and a second (7) end, and a piston (8) provided on a shaft (9),
& and the shaft penetrates the housing for transmitting the axial force to another tool (10). The piston is provided in the piston housing
N 5 that the shaft penetrates the piston and each end of the piston housing and divides the housing into a first (11) and a second (12)
chamber, and the first and the second chamber are each fluidly connected to the pump via at least one duct (13) so that the pump can

pump fluid into one chamber by sucking fluid from the other chamber for moving the piston within the housing, and thereby moving
the shaft back and forth.
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Title: Stroker tool

Technical Field

The present invention relates to a siroker tool having a piston driven within a piston

housing by a pump, which again is driven by a driving unit for providing an axial force.

Background

A stroker tool is used for providing a force in the axial direction of the tool downhole.

The stroker may be used for expanding a liner or cladding within a casing in order to
seal a leak in the casing. The stroker may also be used for penetrating the formation or
an obstacle downhole.

Known stroker tools comprise a piston pump positioned within the stroker in order {o
provide the axial force. The fiuid used in the tool is often the mud surrounding the tool,

a drawback of this being that the piston inside the tool may get stuck due to the dirt in
the fluid.

Description of the Invention

An aspect of the present invention is, at least partly, {o overcome the disadvantages of
the stroker tool mentioned above, and to provide an improved stroker tool providing the
same, or even greater, axial force as known stroker tools, and a stroker tool where the

risk of the piston getting stuck during use is decreased, if not eliminated.

This aspect and the advantages becoming evident from the description below are ob-
tained by a stroker ool for providing an axial force in an axial direction of a downhole
tool, comprising:
- a pump,
- a driving unit for driving the pump, and
- an axial force generator comprising:

- an elongated piston housing having a first and a second end, and

- a piston provided on a shaft, the shaft penetrating the housing for transmitting

the axial force to another tool,

CONFIRMATION COPY
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wherein the piston is provided in the piston housing so that the shaft penetrates the pis-
ton and each end of the piston housing and divides the housing into a first and a sec-
ond chamber, and

wherein the first and the second chamber are each fluidly connected to the pump via at
least one duct so that the pump can pump fluid info one chamber by sucking fluid from

the other chamber for moving the piston within the housing and thereby moving the
shaft back and forth.

By having a pump for pumping fluid into one chamber and at the same time sucking
fluid from the other chamber for moving the piston, the piston is moved substantially
faster than in the known solutions of prior art, since these prior art solutions only let
pressurised fluid in on one side of the piston, and do not simultaneously suck fluid out
on the other side.

Furthermore, the fact that the stroker tool has a pump for pumping fluid into one cham-
ber and at the same time sucking fluid from the other chamber for moving the piston
makes it possible for the pumping system of the stroker tool to be a closed system re-
circulating the same fluid in order to move the piston. Thus, the choice of fluid can be
an optimum pumping fluid which does not corrode the inner surface of the chamber,
the ducts, and the inside of the pump. In known tools, the piston is moved using the oil
mud surrounding the tool, as a result of which the piston may get stuck due to the dirt
In the fluid. Moreover, the chemicals in the oil mud have corrosive properties, which
may cause severe damage to the tool.

In one embodiment, the housing may comprise a tube closed in each end by a ring
within the tube, the rings having sealing means for providing a sealing connection to
the shaft.

In another embodiment, the tube may have a plurality of ducts running from the first
chamber to the pump and the same number of ducts running from the second chamber
to the pump.

Furthermore, the tube may comprise two tubes, namely an inner tube within an outer
tube, and the outside of the inner tuber may have grooves which, when placed within
the outer tube, constitute the ducts.
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In addition, the inner tube may comprise a wall that is substantially thinner than a wall

of the outer tube.

Also, the piston may be provided with sealing means for making a sealing connection

between the piston and an inside of the housing.

In another embodiment, the stroker tool may comprise a plurality of force generators.

In yet another embodiment, the plurality of force generators may be provided so that
the tube comprises several rings dividing the tube into a number of piston housings
where each housing is penetrated by the shaft on which, in each piston housing, a pis-
ton is provided and where a duct runs from each first and second chamber in each pis-

ton housing to the pump.

In addition, the duct connecting the first chamber and the pump may be connected to
the first chamber at the end of the chamber closest to the pump, and the duct connect-
ing the second chamber and the pump may be connected to the second chamber at

the rearmost end of the chamber in relation to the pump.

Furthermore, the pump may be a high pressure pump, such as a piston pump, a recir-
culation pump, a centrifugal pump, a jet pump, or the like pump.

The driving unit may be a motor, such as an electrical motor.
Finally, the invention also relates to a downhole system, comprising a stroker tool in

accordance with the above and a tool, such as an expansion tool, a packer, a perfora-

tion tool, a release device, or the like, using the axial force of the stroker tool.

Brief Description of the Drawings

The invention is explained in detail below with reference to the drawings, in which

Fig. 1 shows a stroker tool connected to an expansion tool,

Fig. 2 shows the inside of a stroker tool,
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Fig. 3 shows a stroker tool having a plurality of axial force generators, and

Fig. 4 shows a cross-sectional view of the stroker tool.

The drawings are merely schematic and shown for an illustrative purpose.

Detailed description of the invention

In Fig. 1, a stroker tool 1 is shown connected to a driving unit 3, such as an electrical
motor, and controlled by a control unit 23. The stroker tool 1 is submerged into a casing
22 downhole via a wireline 24 through which the motor 3 is powered. At the other end
of the stroker tool 1, a downhole tool 10 is connected which uses the axial force P gen-
erated by the stroker tool 1. In this embodiment, the downhole tool 10 is an expansion

tool having a mandrel.

The stroker tool 1 further comprises a force generator 4. The force generator 4 is
shown in Fig. 2. The force generator 4 comprises a piston housing 5 which is pene-
trated by a shaft 9. A piston 8 is provided around the shaft 9 so that the shaft 9 may run
back and forth within the housing 5 for providing the axial force P. The piston 8 is pro-
vided with a sealing means 16 in order to provide a sealing connection between the in-
side of the piston housing 5 and the outside of the piston 8.

The piston housing 5 comprises a tube 14 which is closed by two rings 15 for defining
the piston housing 5. The rings 15 have a sealing means 16, such as an O-ring, in or-
der {0 provide a sealing connection between the rings 15 and the shaft 9. In this way,
the piston housing 5 is divided into two chambers, namely a first 11 and a second
chamber 12. Each chamber is fluidly connected to a pump via ducts 13.

The stroker tool 1 is driven by the motor 3 which drives the pump 2. In Fig. 2, the pump
2 pumps fluid 25 into the first chamber 11 by sucking a corresponding amount of fluid
25 from the second chamber 12; the movement of the fluid being indicated by arrows.
Thus, the piston 8 and, consequently, the shaft 9 are driven forward and away from the

pump 2 providing an axial force P forward.

When the first fluid chamber 11 is substantially filled and the piston 8 is in its rearmost

position In relation to the pump 2, the pump 2 shifts its pumping direction and pumps
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fluid 25 from the first chamber 11 into the second chamber 12. Consequently, the pis-
ton 8 is forced backwards towards the pump 2 in the opposite direction of the arrow P.
Thus, the fluid 25 is pumped in an opposite direction than the one indicated by the ar-
rows in Fig. 2. In this way, the piston 8 and, consequently, the shaft 9 are forced back
and forth and provide the axial force P.

As can be seen in Fig. 2, the first chamber 11 is provided with a duct 13 at the end
closest to the pump 2, and the second chamber 12 is provided with a duct 13 at the
rearmost end seen in relation to the pump 2. In this way, fluid 25 can be sucked or

pumped into each chamber until the piston 8 almost abuts the ring 15 of the housing 5.

The force generator 4 is thus a closed system, meaning that the same fluid is recircu-
lated being pumped back and forth in the housing in order to move the piston back and
forth. Due to this, it is possible to select an optimum pumping fluid resulting in an en-
ergy efficient system.

Contrary to this, in known stroker tools, the fluid used for moving the piston is often oil
mud surrounding the tool. Not only is oil mud not an optimum pumping fluid, it has also
been mixed with chemicals in order to turn the oil into mud for various purposes. Such
chemicals may cause corrosion on the inner surface of the chamber. However, due to
the fact that the force generator 4 of the present invention is a closed system, it is also
possible to use a non-corrosive fluid.

The tool may also be provided with valves in connection with the pump. The valves are
positioned so that one valve is placed in connection to each of the ducts in order to di-
rect the fluid inside the duct. In this way, the pump is able to suck or pump the fluid in
order to move the piston back and forth in the piston housing.

In another embodiment, the valves are positioned inside the pump in order to control
the fluid direction, and in this way the movement of the piston.

As shown in Fig. 3, in another embodiment, the stroker tool 1 may have several force
generators 4 in order to provide more axial force P than what one force generator 4 can
provide. As a general rule, four generators 4 can provide four times the axial force P of

one force generator 4, and so forth.
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In Fig. 3, the tube 14 is divided by five rings 15 into four piston housings 5. The shaft 9
penetrates all of the housings 5, and four pistons 8 are provided on the shaft 9 so that
each piston 8 is provided in one of the four piston housings 5.

Each first 11 and second chamber 12 is fluidly connected to the pump 2 via a duct 13;
however, only one set of ducts is shown in Fig. 3. The other ducts 13 connecting the
pump 2 to each of the chambers 11, 12 are placed along the circumference of the tube
14, and are therefore not shown in Fig. 3.

Six sets of ducts 13 can be seen in the cross-sectional view of Fig. 4. The twelve ducts
13 can be used to lead fluid 25 back and forth between six piston housings 5. In the
embodiment of Fig. 1, in which the stroker tool 1 only has one force generator 4, the
twelve ducts 13 are provided so that six ducts 13 allow a fluidly connection to the first

chamber 11 and the other six ducts 13 allow a fluidly connection to the second cham-
ber 12.

In another embodiment, four sets of ducts 13 are used to provide fluid 25 for four piston
housings 5, and the last two sets of ducts 13 are used as extra fluid connections to the
two piston housings 5 positioned rearmost from the pump 2 so as to compensate for
the extra distance the fluid 25 has to travel in order to pump or suck fluid 25 into these
two housings 5.

In this way, the stroker tool 1 can be provided with several ducts 13 which can be used
In different ways in order to optimise the fluid connection from the chambers 11, 12 to

the pump 2.

In another embodiment, the tool comprises valves in the transition between the ducts
and the pump in order to allow any flow of fluid in a duct. In this way, the stroker tool
can provide a varying axial force (P) in an axial direction of a downhole.

The embodiments described in the above with one, four, and six piston housings 5, re-
spectively, are only to be seen as examples of the invention. Thus, a stroker tool 1 ac-

cording to the invention may have a different number of piston housings 5 and a differ-
ent number of ducts 13.
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In Fig. 4, the tube 14 comprises an outer tube 17 and an inner tube 16. The outer tube
17 i1s constructed to withstand the pressure difference between the inside of the tube
14 and its surroundings in the well downhole. The wall 20 of the inner tube 16 is sub-
stantially thinner than the wall 21 of the outer tube 17. As can be seen, the outside of
the inner tube 16 is provided with grooves 19 that define the ducts 13 when the inner
tube 16 is positioned in the outer tube 17.

As mentioned above, the fluid system is a closed recirculation system, and the fluid 25
within the piston housing 5 recirculated by the pump 2 can thus be any kind of fluid,
such as a fluid free of acid or the like. Therefore, the inner tube wall 20 can be made
from a different metal than that of the outer tube wall 21, and it can thus be made of a
metal which is not only stronger, but which may also be made very thin compared to
the metal of the outer tube wall 21, since the inner wall 20 does not have to withstand
the chemicals, such as acid or the like, in the surrounding fluid 25 in the well.

Furthermore, when the fluid 25 in the piston housing 5 is recirculated by the pump 2,
one chamber 11, 12 functions as a fluid tank while fluid 25 is pumped into the other
chamber 11, 12. In this way, no additional chamber is needed in the stroker tool 1, re-

sulting in a stroker tool 1 taking up less space than known tools.

In addition, the fluid 25 in the stroker tool 1 does not have to be the fluid surrounding
the tool 1 in the well, such as mud or acid-containing fluid. By recirculating a clean fluid
25 in the pump 2 and piston system, the individual parts in the pump 2 and the piston
system are not subjected to the same wear as those of the known systems. Further-
more, the piston 8 within the housing 5 does not get stuck due to dirt in the fluid 25.

By having a thick outer tube wall 21, the tool 1 does not get stuck downhole if the ducts
13 break or the piston 8 is stuck within the housing 5. Known tools may bulge out due
to a damage of the tool, and may thus get stuck downhole, a result of which may be
that the well must be closed down. The stroker tool 1 according to the invention does
not bulge out due an internal damage and can therefore always be brought up to above

surface and repaired.

In the event that the stroker tool 1 is not submergible all the way into the casing 22, a
downhole fractor can be used to push the stroker tool 1 all the way into position in the
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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®.

The stroker tool 1 may be used in a stroker system where it is connected with another
tool which uses the axial force P generated by the stroker tool 1. The other tool may be
a penetration tool, such as a packer, or a perforation tool functioning like a hammer for
penetration of e.g. the formation, or for releasing a stuck tool. The other tool may also
be an expansion tool for pressing a mandrel into a casing 22 and expanding a cladding
for sealing a leak in the casing 22. The axial force P provided by the stroker tool 1 may
also be used for anchoring a tool in the casing 22 or for activating a safety release tool

used in case a tool gets stuck downhole to release some parts of the tool from the rest
of the tool.
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Claims

1. A stroker tool for providing an axial force (P) in an axial direction of a down-
hole tool, comprising:
- apump,
- a driving unit for driving the pump, and
- an axial force generator comprising:
- an elongated piston housing having a first and a second end, and
- a piston provided on a shaft, the shaft penetrating the housing for transmit-
ting the axial force to another tool,
wherein the piston is provided in the piston housing so that the shaft penetrates the
piston and each end of the piston housing and divides the housing into a first and a
second chamber, and
wherein the first chamber is fluidly connected to the pump via a duct and the se-
cond chamber is fluidly connected to the pump via another duct so that the pump
can pump fluid into one chamber by sucking fluid from the other chamber for mov-

ing the piston within the housing, and thereby moving the shaft back and forth.

2. A stroker tool according to claim 1, wherein the tool has valves in connection

with the pump in order to control a direction of the fluid in each duct.

3. A stroker tool according to claim 1, wherein the tool has valves in connection

with the pump in order to control a flow of the fluid in each duct.

4. A stroker tool according to any one of claims 1-3, wherein the housing com-

prises a tube closed in each end by a ring within the tube, the rings having sealing

means for providing a sealing connection to the shaft.

5. A stroker tool according to claim 4, wherein the tube has a plurality of ducts
running from the first chamber to the pump and the same number of ducts running

from the second chamber to the pump.

6. A stroker tool according to claim 4 or 5, wherein the tube comprises two
tubes, namely an inner tube within an outer tube, and wherein the outside of the
inner tube has grooves which, when placed within the outer tube, constitute the

ducts.
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7. A stroker tool according to claim 6, wherein the inner tube comprises a wall

that is substantially thinner than a wall of the outer tube.

8. A stroker tool according to any one of claims 1, 2, 3, 5 and 7, wherein the pis-
ton is provided with sealing means for making a sealing connection between the

piston and an inside of the housing.

9. A stroker tool according to any one of claims 1, 2, 3, 5 and 7, comprising a

plurality of force generators.

10. A stroker tool according to any one of claims 4-9, wherein the plurality of force
generators is proVided so that the tube comprises several rings dividing the tube in-
to a number of piston housings where each housing is penetrated by the shaft on
which, in each piston housing, a piston is provided and where a duct runs from

each first and second chamber in each piston housing to the pump.

11. A stroker tool according to any one of claims 1, 2, 3, 5 and 7, wherein the duct
connecting the first chamber and the pump is connected to the first chamber at its
end closest to the pump, and the duct connecting the second chamber and the

pump Is connected to the second chamber at its rearmost end in relation to the

pump.

12. A stroker tool according to any one of claims 1, 2, 3, 5 and 7, wherein the

pump is a high pressure pump.

13. A stroker tool according to any one of claims 1, 2, 3, 5 and 7, wherein the

driving unit is a motor.

14. A downhole system, comprising a stroker tool according to any one of claims

1, 2, 3, 5 and 7, and a tool using the axial force of the stroker tool.
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