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A downhole apparatus (10) for depositing a tool (12) in a side pocket mandrel (22) i1s described. The apparatus comprises an
apparatus body (16), a tool holder (18) and a displacement mechanism (20) for connecting the tool holder to the apparatus body:.
The tool holder Is movable between a run-in position, in which the tool holder is adjacent the body, to a displaced position, in which
the tool holder Is spaced away from the body As a tool iIs moved between the run-in position and the displaced position, a tool
longitudinal axis remains substantially parallel to an apparatus body longitudinal axis.
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(87) Abstract: A downhole apparatus (10) for depositing a tool (12) in a side pocket mandrel (22) is described. The apparatus com -
prises an apparatus body (16), a tool holder (18) and a displacement mechanism (20) for connecting the tool holder to the apparatus
body. The tool holder is movable between a run-in position, in which the tool holder is adjacent the body, to a displaced position, in
which the tool holder is spaced away from the body As a tool is moved between the run-in position and the displaced position, a tool
a longitudinal axis remains substantially parallel to an apparatus body longitudinal axis.
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IMPROVED DOWNHOLE APPARATUS

Field of the Invention

The present invention relates to a downhole apparatus and a method
5 of operating a downhole apparatus. Particularly, the present invention relates

to a downhole apparatus for setting and retrieving equipment from side pocket

mandrels or similar devices.

Background to the Invention

10 In oil and gas production there are operations in which communication
between the tubing annulus and tubing is advantageous. For example, in
circumstances where there is insufficient reservoir pressure to force
hydrocarbons in the production tubing from the reservoir to the surface it is
common practice to inject gas from the annulus into the hydrocarbon stream

15 to reduce the density of hydrocarbons. When the density of hydrocarbons is
reduced, the reservoir pressure is then able to raise the column of
hydrocarbons to surface. Access between the annulus and the production

tubing is provided by a gas lift valve.

To prevent disruption to the flow of hydrocarbons and to ensure access
20 is still possible to the wellbore and completion components below, gas lift
valves, and similar devices that require communication with the annulus, are
housed in side pocket mandrels. A side pocket mandrel is a section of tubing
which has a pocket offset from the main production bore.
A number of devices for running the tools, such as gas lift valves, down

25 to the side pocket mandrel are known. These devices, known as kick over
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tools, allow the valve, for example, to be run into the well and, once in position
adjacent to the side pocket, deployed by displacing the leading end of the
valve away from the kick over tool's body and into the side pocket entrance.

The displacement is activated by a trigger mechanism. The mandrel is
provided with a recess for receiving the trigger mechanism. The trigger
recess Is positioned such that as long as the trigger is in the recess the kick
over tool is positioned correctly relative to the side pocket.

To operate the kick over tool, the kick over tool is run-in to the well
passed the trigger mechanism recess. The kick over tool is then pulied back
into the recess. This pull also fires the trigger mechanism and kicks the
leading end of the valve out from the kick over tool body and towards the side
pocket entrance. The kick over tool is then lowered down the well, which in
turn lowers the valve and sets it into the side pocket.

However, there are drawbacks associated with conventional kick over
tools. For example, if the operator pulls back on the kick over tool and it is not
located in the recess, there is the possibility that the trigger will be fired by
contact with another part of the mandrel. The tool to be deployed, such as the
gas lift valve, then kicks over but will not be positioned correctly relative to the
side pocket and will not be able to be deployed in the side pocket.

Furthermore, the gas lift valve, for example, can be damaged as it
works its way into the side pocket causing a certain amount of bending force
to be applied to the valve as it is lowered in. As a result, the sealing packings

on the gas lift valve and indeed sensitive internal components can be

damaged.
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Summary of the Invention

According to a first aspect of the present invention there is provided a
downhole apparatus for depositing a tool in a side pocket mandrel, the
apparatus comprising:

an apparatus body;

a tool holder, the tool holder being movable between a run-in position,
in which the tool holder is adjacent the body, to a displaced position, in which
the tool holder is spaced away from the body;

a displacement mechanism for connecting the tool holder to the
apparatus body;

wherein, in use, as a tool is moved between the run-in position and the
displaced position, a tool longitudinal axis remains substantially parallel to an
apparatus body longitudinal axis.

An apparatus in accordance with at least one embodiment of the
present invention provides a downhole apparatus for depositing a tool in a
side pocket mandrel in which the tool remains substantially parallel to the
apparatus body during deployment. In most applications, the longitudinal axis
of the mandrel side pocket will also be parallel to the apparatus longitudinal
axis. In such an arrangement, the tool can be axially aligned with the mandrel
side pocket prior to entry minimising the possibility of bending the tool and
damaging the tool as it is deposited in the side pocket.

In a preferred embodiment, in use, the apparatus is adapted to align
the tool longitudinal axis parallel to a mandrel side pocket longitudinal axis

prior to entry into the mandrel side pocket.
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In a preferred embodiment, once attached to the tool holder, the tool
longitudinal axis is fixed with respect to the apparatus body longitudinal axis.

The tool holder may be biased to the displaced position.

The displacement mechanism may be biased to the displaced position.

The tool holder may be pivotally attached to the displacement
mechanism.

The displacement mechanism may be pivotally attached to the
apparatus body.

The displacement mechanism may be pivotally attached to the
apparatus body in more than one location.

The displacement mechanism may be pivotally attached to the
apparatus body in two locations.

The tool holder may be pivotally attached to the displacement
mechanism in two locations.

The displacement mechanism may comprise at least one member.

The/each member may be an elongated member.

The displacement mechanism may comprise a first member and a
second member.

The first member may have an upper pivot attachment to the apparatus
body and a lower pivot attachment to the tool holder, and the second member
may have an upper pivot attachment to the apparatus body and a lower pivot
attachment to the tool holder

In the run-in position the first member upper pivot attachment may be

directly above the first member lower pivot attachment and the second
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member upper pivot attachment may be directly above the second member
lower pivot attachment.

In the run-in position, the first member upper pivot attachment and the
first member lower pivot attachment may lie on an axis parallel to the tool

5 longitudinal axis.

In the run in position, the second member upper pivot attachment and
the second member lower pivot attachment may lie on an axis parallel to the
tool longitudinal axis

At any position between the run-in position and the displaced position,

10 the pivot attachments may describe a parallelogram.

At any position between and including the run-in position and the
displaced position, the pivot attachments may describe a parallelogram.

The apparatus may comprise at least one biasing means to bias the
displacement mechanism to the displaced position.

15 The/each biasing means may comprise at least one spring.

The/each biasing means may comprise at least one leaf spring.

Each displacement member may be associated with at least one leaf
spring.

Each displacement member may be associated with a pair of leaf

20  springs.

The/each biasing means may be pivotally mounted to a displacement
member.

Where there is a pair of leaf springs, the springs may be arranged to

push in opposite directions.
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In an alternative embodiment the biasing means may comprise at least
one coll spring or at least one hydraulic piston or the like.

In one embodiment, where the displacement mechanism comprises a
first displacement member and the biasing means comprises a pair of springs,

5 the springs may be positioned between a tool body surface and a

displacement member surface, one spring arranged to press against the tool
body surface and the other spring arranged to press against the displacement
member surface. In this arrangement, the springs push the displacement
member surface away from the tool body surface.

10 In an embodiment where there is a first displacement member and a
second displacement member, a further biasing means, comprising a pair of
springs, may be provided, the biasing means being arranged between a
surface of the first displacement members and a surface of the second
displacement members, one spring arranged to press against the first of said

15 displacement member's surface and the other spring arranged to press
against the second of said displacement member surfaces to push said
surfaces apart.

The displacement mechanisrh may be restrained in the run-in position.
The apparatus may comprise a trigger device. A trigger device may be

20 provided to actuate the displacement mechanism from the run-in position to
the displaced position.

The trigger device may comprise a portion adapted to engage the
displacement mechanism preventing the displacement mechanism pivoting
towards the displaced position. When the trigger device is fired, the trigger

25 device portion moves relative to the displacement mechanism, releasing the



CA 02814571 2013-04-12

WO 2012/049456 PCT/GB2011/001471

10

15

20

displacement mechanism and permitting the displacement mechanism to
pivot towards the displaced position.

The tool holder may comprise an attachment point for releasably
attaching a tool to the tool holder.

The attachment point may comprise a longitudinal recess having a
longitudinal axis.

In one embodiment, the attachment point's longitudinal axis remains
substantially parallel to an apparatus body longitudinal axis as the tool holder
moves between the run-in position and the displaced position.

According to a second aspect of the present invention there is provided a
method of depositing a tool in a side pocket mandrel, the method comprising
the steps of:

moving a tool to a run-in position, the tool being attached to an
apparatus comprising an apparatus' body, a tool holder and a displacement
mechanism, the displacement mechanism connecting the tool holder to the
apparatus body, and

displacing the tool holder to a displaced position in which the tool
holder is spaced away from the body, the tool longitudinal axis remaining
substantially parallel to an apparatus body longitudinal axis tool during

movement between the run-in and displaced positions.

Brief Description of the Drawings

An embodiment of the present invention will now be described with

reference to the accompanying drawings in which:
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Figure 1 is a section through a downhole apparatus for depositing a too!
In a side pocket mandrel, the apparatus shown in a run-in position:

Figure 2 is a section through the apparatus of Figure 1 shown in the
displaced position;

Figure 3 is a close-up section of part of the apparatus of Figure 1 shown
in the run-in position; and

Figure 4 is a close-up section of part of the apparatus of Figure 1 is

shown in the displaced position.

Detailed Description of the Drawings

Reference is first made to Figure 1, a section through a downhole
apparatus, generally indicated by reference numeral 10, for depositing a too!
12 in a side pocket mandrel 14, the apparatus 10 being shown in a run-in
position.

The apparatus 10, known as a Kick over tool, comprises an apparatus
body 16, a tool holder 18, and a displacement mechanism 20, the
displacement mechanism 20 connecting the tool holder 18 to the apparatus
body 16.

The displacement mechanism 20 is adapted to move the tool holder
18 from the run-in position (shown in Figure 1), in which the tool holder 18 is
adjacent the body 16, to a displaced position (shown in Figure 2, a section
through the downhole apparatus 10 of Figure 1, shown in the displaced
position). In the displaced position, the tool holder 18 is spaced away from
the body 16, and the tool 12 is aligned with a side pocket 22 of the side

pocket mandrel 14.
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Referring to Figure 2, the displacement mechanism 20 is arranged
such that a tool longitudinal axis 24 remains substantially parallel to an
apparatus body longitudinal axis 26 as the tool 12 is moved from the run-in
position to the displaced position.

5 Referring to Figure 3, a close-up section of the displacement
mechanism 20 of the apparatus 10 of Figure 1 in the run-in position, and
Figure 4, a close-up section of the displacement mechanism 20 of the
apparatus 10 of Figure 1 in the displaced configuration, the displacement
mechanism 20 comprises a first displacement mechanism member 30 and a

10 second displacement mechanism member 40. The first displacement
mechanism member 30 is pivotally attached to the body 16 by an upper pin
32 and pivotally attached to the tool holder 18 by a lower pin 34. The second
displacement mechanism member 40 is pivotally attached to the body 16 by
an upper pin 42 and pivotally attached to the tool holder 18 by a lower pin 44.

15 The arrangement of the pins 32, 34, 42, 44 describes a parallelogram
28. ltis this parallelogram 28 arrangement which maintains the tool
longitudinal axis 24 substantially parallel to the apparatus body longitudinal
axis 26 as the tool 12 is moved from the run-in position to the displaced
position. The use of a parallelogram 28 and tool holder 18 permits the kick

20 over tool 10 to still maintain the parallel relationship between the axes 24, 26
even in non-vertical wells.

The displacement mechanism 20 further comprises a first biasing
means 36 and a second biasing means 46. The first and second biasing

means 36, 46 are attached to the first and second displacement members 30,
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40 respectively. Each biasing means 36, 46 includes a support 37, 47 and a
pair of opposed leaf springs 38, 39, 48, 49, attached to the support 37, 47.

The biasing means 36, 46 are provided to bias the displacement
mechanism and, in turn, the tool 12 and tool holder 18 to the displaced
position. Referring to Figure 4, in particular, one of the first biasing means
springs 38 bears against an inner surface 50 of the first displacement member
30 and the other of the first biasing means springs 39 bears against an inner
surface 52 of the apparatus body 16, the first biasing means springs 38, 39
pushing these surfaces 50, 52 apart. Similarly, one of the second biasing
means springs 48 bears against an inner surface 54 of the second
displacement member 40 and the other of the second biasing means springs
49 bears against an outer surface 56 of the first displacement member 30, the
second biasing means springs 48, 49 pushing these surfaces 54, 56 apart.

Referring back to Figure 3, the displacement mechanism 20 is retained
in the run-in position by the interaction between a detente 58 extending from
the second displacemént member 40 and an apparatus trigger mechanism
60. Particularly the detente 58, in the run-in position, rests on, and Is
supported by, a surface 62 defined by the trigger mechanism 60.

The trigger mechanism 60 comprises a location arm 64 and an
actuator 66, a lower end of the actuator 66 defining the support surface 62.

In use, when it is desired to deposit a tool 12 in the mandrel side
pocket 22, the apparatus 10 is run in to the side pocket mandrel 14 to the
position shown in Figure 1. The side pocket mandrel 14 defines a recess 70
adapted to receive the locator arm 64. When the apparatus 10 is position,

and the locator arm is located in the recess 70, a sharp pull on the tool 10

10
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engages the locator arm 64 with the upper end of the recess 72 retaining the
locator arm 64, such that the tool 10 moves with respect to the arm 64,
bringing the arm 64 into engagement with the trigger 66. The arm 64 presses
on the trigger 66 and the trigger 66 moves downwards, towards the
displacement mechanism 20, which in turn removes the supporting surface 62
from behind the detente 58 allowing the displacement mechanism 20 to move
from the run-in position shown in Figure 1 and Figure 3 to the displaced
position shown in Figure 2 and Figure 4 under the action of the first and
second biasing means 36, 46.

In this position the tool 12 can then be deposited in the side pocket
mandrel 22 with minimal, if any, damage to the tool as the tool longitudinal
axis 24 is aligned with the axis of the side pocket 22. To deposit the tool 12
inside the pocket 22 the apparatus 10 is lowered further downhole and the
tool 12 is lowered into the side pocket 22.

Various modifications and improvements may be made to the above
described embodiment without departing from the scope of the invention. For
example, although the biasing means 36, 46 incorporate leaf springs, in
alternative embodiments, they could utilise coil springs, electrical or
mechanical actuators, hydraulic pistons, or any suitable method of displacing

the tool holder 18.

11



Claims

1. A dowz;hole apparatus for depositing a tool in a side pocket mandrel, the downhole
~ apparatus comprising: '
an apparatus Body; : |
atool holder, the todl holder bein g movable between a run-in position, in whiqh
the tool holder is adjacent the apﬁaratué body, to a displaced position, in which the tool
holder is spaced away- from the apparatus body; and
a displacement mechanism for connecting the tool holder to the appéii'atus body;
wherein, 1n use, as the tool 1s moved between the run-iﬁ position and fhé displaced -
position, a tool Iongitudinai axis remains subStantially parallel to an ai)paratué body
longit_udinal axis, |
wherein the displacement mechanism comprises a first disblacement member and
a second displacement member, |
wherein the first displacement member has an upper pivot attachment to ﬂie
apparatus body and a lower pivot attachment to the tool holder, and the second
displacement member has an upper pivot aitachment to the apparatus body and a lower
pivot attachment to the tool holder, and - | |
wherein the first displac_émcnt member upper pivot attachment is offset a first
distance from the apparatus body longitudinal axis, the second displacement member
upper pivot attachment 1s offset a second distance from the apparatus body longitudinal

axis, and the tirst and second distances are substantially different.
2. The downhole apparatus of claim 1, wherein, in use, the dow_nhdie' apparatus 1s
adapted to align the tool longitudinal axis parallel to-a mandrel side pocket Jongitudinal

axis prior to entry into the mandrel side pocket.

3. The downhole apparatus of either of claims 1 or 2, wherein, once attached to the tool
holder, the tool longitudinal axis is fixed with respect to the apparatus-body longimdinal

axis.,

12
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4. The downhole 3pparatus of claim 1, wherein the tool holder is biased to the displaced . |

_ position.

5. The'dovmhole apparatus of claim 1, wherein the displacement mechanism 1s biased to

the displaced position.

6. The downhole apparatus of claim 1, wherein the displacement mechanism is pivotally

attached to the apparatus body in two locations.

- 7. The downhole appafatus of claim 1, wherein the tool holder is pivotally attached to the

displacement mechantsm in two locations.

8. The downhole apparatus of claim 1, wherein each first and second displacement

member 15 elongated.

9. The downhole apparatus of claim 1, wherein, in the run-in position, the first
displacement member upper pivot attachment is directly above the first displacement
member lower pivot attachment and the second displacement member upper pivot

attachment is directly above the second displacement member lower pivot attachment.

10. The downhole apparatus of claim 9, wherein, in the run-in position, the first
displacement member upper pivot attachment and the first displacement member lower

pivot attachment lies on a first displacement member axis parallel to the tool longitudinal

axis,
11. The downhole apparatus of claim 10, wherein, in the run‘in position:
the second displacement member upper pivot attachment and the second

displacement member lower pivot attachment lies on a second displacement member axis

parallel to the tool longitudinal axis,

13
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the first displaéement member axis is offset the first distance from the apparatus
body longiiudinal axis, | | '
the first and second displacement member axes extend parallel with .respe'ct to the
~ apparatus body longitudinal axis, and -
the sécond displacement member axis is offset the second distance from the

apparétus body longitudinal axis.

2. The downhole apparatus.according to any one of claims 9to 11, wheréin at any
position between the run-in position and the displaced position, the pivot attachments
describe a parallelogram. .

13. The downhole apparatus according to any one of claims 9 to 12', whereln at any

position between and including the run-in position and the displaced position, the pivot

attachments describe a parallelogram.

14, The downhole apparatus of claim 1, wherein the downhole apparatus comprises at

least one biasing means to bias the displacement mechanism to the displaced position.

13. The downhole apparatus. of claim 14, wherein the/each biasing means comprises at

least one leaf spring.

16. The downhole apparatus of claim 15, wherein each displacement member is

associated with at least one leaf spring.

17. The downhole apparatus of claim 16, wherein each displacement member is

assoclated with a pair of leaf springs.

18. The downhole apparatus of claim 17, wherein where there is a pair of leaf springs,

the springs are arranged to push in opposite directions.

14
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19. The downhole apparatus according to any one of claims 14 to 18, wherein the/each

biasing means is pivotally mounted to a displacement member.

20. The downhole apparatus of claim 14, wherein the biasing means comprises at least

~one coil spring or at least one hydraulic piston.

21. The downhole apparatus of claim 1, wherein the displacement mechanismis

restrained in the run-in position.

22. The downhole apparatus of claim 1, wherein the downhole apparatus comprises a

trigger device.

23. The downhole apparatus of claim 22, wherein the trigger device co'mprises a portion
adapted to engage the displacement mechanism preventing the displacement mechanism

pivoting towards the displaced position.

24. The downhole apparatus of claim 1., wherein the tool holder comprises an attachment

point for releasably attaching the tool to the tool holder.

25. The downhole apparatus of claim 24, wherein the attachment point comprises a

longitudinal recess having a longitudinal axis.

26. The downhole apparatus of claim 25, wherein the attachment poi'nt’s. longitudinal
ax1s remains substaﬁtiziﬂy-parallel {o-an-apparatus body longitudinal axis as the tool

holder moves between the run-in position and the displaced position.

27. A method of depositing a tool in a side pocket mandrel comprising the steps of?

moving the tool to a run-in position, the tool being attached to Han apparatus, the
apparatus comprising an apparatus body, a tool holder and a displacement mechanism,
the displacement mechanism connecting the tool holder to the apparatus body, the

displacement mechanism comprising a first displacement member and a sccond

15
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'diS})lacemezxt member, the first displacement member having an upper pivot attachment
to the'apparatus bodjr and a lower pivo’t attachment to the tool holder, and the second
displacemént member having an upper pivot attachmeﬁt to the apparatus bo'd).ar éﬁd a
lower pivot attachment to the tool holder, the first d1splacement member upper pivot
attachment being offset a first distance from an apparatus body longitudinal axis, the
- second dlsplacement member upper pivot attachment being offset a second distance from
the apparatus body longitudinal axis, and the first and second distances bemg
substantially different, wherein in the run-in position the tool holder 1S adjacent the
apparatus body; and |
displacing the tool holder to a displaced position in which the tool hoidcr 1S
spaced away from the apparatus boﬁdy, a tool longitudinal axis remaining substantially
parallel to the apparatus body longitudinal axis during movement between the run-in and

displaced positions.

28. The downhole apparatus of claim 14, wherein the biasing means comprises a first
biasing means and a second biasing means, wherein the first biasing means is disposed at
least partially between the apparatus body and the first displacement member and
‘operable to bias at least a portion of the first displacement mémber away from the
apparatus body, and wherein the second biasing means is disposed at least partially
between the first displacement member and the second displacement member and
operable to bias at least a portion of the second displacement member away from the first

displacement member.

29. The downhole apparatus of claim 28, wherein the first biasing means comprises 2 -
first biasing member operable to press against the apparatus body and a second biasing
member operable 1o press against the first displacement member, aﬁd wherein.the second
biasing means comprises a third biasing member operable to preSs against the first
displacement member-and a fourth biasing member operable to press against the second

displacement member,

16
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30. The dotholt; aipparatus of claim 1, whercin the second distance is substantially

greater than the ﬁrst distance.

3 1 ‘The method of claim 27, whérein, 1n the run;in position, the first displacement
member upper piirot attachment and .the first displacement membelf lower pivot B
attachment lie on a first displacement member axis and the second displacement member
upper pivot attachment and the second displacement member lower pivbt attachment lie
on é second displacement member axis, the first and second displacement member‘ axes
extend parallel with respect o the apparatus body longitudinal axis, the first disﬁiacement
member axis is oifset the first distance from the apparatus body longitudinal axis, and the
second diéplacement member axis is offset the second distance from the apparatus body

longitudinal axis.

32. The method of claim 31, wherein the second distance is substantially greater than the

tirst distance.
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