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A treatment system including a first tubular
having at least one port therein. A valve member
is disposed with the first tubular and operatively
arranged to control fluid flow through the at least
one port. A second tubular is disposed radially
within the first tubular and terminates at an end
opening into an interior passage of the first
tubular for enabling a treatment media to be
supplied through the second tubular into the first
tubular, and through the at least one port when
the at least one port is open. A seal assembly is
disposed between the first and second tubulars
for fluidly sealing an annulus formed between the
first and second tubulars from the end of the
second tubular. A tool is disposed with the
second tubular for controlling operation of the
valve member.
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FORMATION TREATMENT SYSTEM AND METHOD OF PERFORMING A
TREATMENT OPERATION

BACKGROUND

[0001] Fracturing and other formation treatment operations are ubiquitous in
the downhole drilling and completions industry. In many fracturing operations a work
string is run within an outer tubular string and includes a tool for controlling the
operation of one or more valves to selectively permit fluid communication between
the interior and exterior of the tubular string. These tools are widely used, taking a
variety of forms, and are generally sufficient for performing the tasks for which they
were designed. However, as with most technology, these tools may have deficiencies,
tradeoffs, or limitations, such as requiring the valve to remain open while reversing
out proppant slurry, the need to move the tool in both the downhole and the up-hole
directions to close the valve after the fracturing or treatment, and so on. The industry
is always desirous of alternatives in downhole treatment systems, specifically
hydraulic fracturing systems, and would well receive new systems to alleviate the

aforementioned and other drawbacks in currently used systems.

[0002] The patent application US 2005/279501 Al relates to system and
method for fracturing an earth formation surrounding a borehole including an elongate
conduit positioned in the borehole. US 2012/0325484 A1 relates to a integrated zonal
contact and intelligent completion system and methods for producing from multiple
zones in a subterranean formation. US 2006/0005964 Al relates to a downhole
completion system and method for completing a well. US 2012/0085548 Al relates to

downhole tools and methods for selectively accessing a tubular annulus of a wellbore.

SUMMARY

[0003] In accordance with a first aspect, the present invention provides a

treatment system in accordance with claim 1.

[0004] In accordance with a second aspect, the present invention provides a

method of performing a treatment operation in accordance with claim 16.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The following descriptions should not be considered limiting in any
way. With reference to the accompanying drawings, like elements are numbered

alike:

[0006] Figure 1 is an exploded quarter-sectional view of a system according

to one embodiment disclosed herein;

[0007] Figure 2 is a quarter-sectional view of the system of Figure 1 having a

sleeve in a closed position;

[0008] Figure 3 is a quarter-sectional view of the system of Figure 1 having

the sleeve is an open position;

[0009] Figure 4 is a quarter-sectional view of the system of Figure 1 with the

sleeve being reclosed;

[0010] Figure 5 is a quarter-sectional view of the system of Figure 1 with an

inner string being pulled out; and

[0011] Figure 6 is a quarter-sectional view of a portion of a system according

to another embodiment disclosed herein.

DETAILED DESCRIPTION

[0012] A detailed description of one or more embodiments of the disclosed
apparatus and method are presented herein by way of exemplification and not

limitation with reference to the Figures.

[0013] Referring now to Figure 1, a system 10 is shown including a valve in
the form of a sleeve 12 having a set of inner ports 14 alignable with a set of outer
ports 16 in a tubular string 18 for controlling a flow of fluid between an interior
passageway 17 and an exterior area 19 of the string 18. That is, the sleeve 12 is
movable with respect to the string 18 in order to control fluid flow through the ports

16, e.g., to selectively open and close the ports 16. The sleeve 12 is shown in a closed
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position in Figure 1 in which the ports 14 and 16 are misaligned and therefore fluid
communication through the ports 16 and 18 is not permitted. An open position for the
sleeve 12 is shown in Figure 3 and discussed in more detail below. It is noted at the
outset that while the term “sleeve” is used throughout the current disclosure, that the
sleeve 12 could be substituted by other valve members, e.g., a flapper or ball, take
other forms, e.g., have a non-tubular shape, be actuated in other directions, e.g.,
rotationally, and that one of ordinary skill in the art would readily appreciate the

modifications necessary to implement those valve members in lieu of the sleeve 12.

[0014] In one embodiment, the string 18 is arranged in a borehole with the
exterior area 19 being related to a hydrocarbon bearing zone, interval, or formation for
enabling the production or stimulation of hydrocarbons when the ports 14 and 16 are
aligned (i.e., when the sleeve 12 is in the open position). The borehole can be open
hole, cased, lined, etc. The sleeve 12 is selectively openable and closable such that
the formation proximate to the ports 16 is able to be fractured by pumping pressurized
fluid through the ports 16 when the sleeve 12 is shifted open. Thereafter shifting the
sleeve 12 closed enables another zone to be fractured, e.g., via another valve
resembling the sleeve 12 and located proximate to another interval or zone, with all of
the sleeves/valves openable after fracturing to enable production from multiple zones
(or another set of sleeves/valves, with the sleeve 12 only opened once during
treatment/stimulation, etc.). While fracturing is an example of one operation that
benefits from the current invention as described herein, one of ordinary skill in the art
will appreciate that any other treatment requiring selective control of a treatment

media or fluid to a formation will benefit from disclosed embodiments.

[0015] In order to shift the sleeve 12 between its open and closed positions
(respectively aligning and misaligning the ports 14 and 16) a service tool 20 is
provided on a work string 22 that terminates at an end 24. In the illustrated
embodiment, the tool 20 is open-ended. By open-ended, the end 24 opens axially into
the interior 17 of the tubular string 18, unlike prior art tools which communicate from
the tool into the primary string radial ports that are sealed on opposite axial sides. By
providing direct axial flow from the work string 22 into the outer string 18, a high rate

of flow can be achieved, as the opening is completely unobstructed and the flow is not
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forced to turn, i.e., from an axial direction down the string 22, into a radial direction
through radial ports. Furthermore, by avoiding radial ports or other obstructions that
cause or require the flow to turn, abrasion on and erosion of the tool 20 and the work
string 22 can be reduced, lengthening the life of these components. Of course, it is
noted that the tool 20 in some embodiments is not opened-ended (e.g., includes radial
ports), and that many of the advantages discussed herein would still be applicable

(e.g., being able to directly pull out the tool as discussed below).

[0016] The tool 20 includes a collet 26 that is engageable with a
corresponding profile 28 in the sleeve 12. One of ordinary skill in the art will
recognize that the collet 26 could be substituted by other selectively releasable
members, e.g., biased dogs or the like. Engaging the collet 26 with the profile 28
enables movement of the collet 26 to control the open/closed status of the sleeve 12.
A latch mechanism 30, in the form of a collet 32 releasably engageable with a pair of
recesses 34 and 36, enables the sleeve 12 to be securely held in the open and closed
positions, respectively, until some predetermined threshold force is exerted on the
sleeve 12 to release the collet 32. That is, when the sleeve 12 is in the closed position,
as shown in Figures 1 and 2, the collet 32 is engaged in the recess 34 and some
predetermined force must be exerted on the sleeve 12 in order to open the ports 16.
Similarly, when the sleeve 12 is shifted to its open position, the collet 32 becomes
engaged with the recess 36, as shown in Figure 3, and held there until some
predetermined force is exerted on the sleeve 12 to shift the sleeve 12 and close the
ports 16. In this way, the sleeve 12 will not inadvertently actuate, e.g., due to friction

when a tool or component other than the tool 20 is run through the sleeve 12.

[0017] The open-ended service tool 20 includes a seal assembly in the form of
one or more seal elements 38 that sealingly engage a seal bore 40 of the sleeve 12.
The tool 20 is shown sealingly engaged with the sleeve 12 in Figure 2. It is noted that
in the illustrated embodiment, the seals 38 are located relative to the ports 16 in the
same direction in which the work string 22 is to be removed, i.e., the seals 38 are
located up-hole of the ports 16. Advantageously, the work string 22 does not need to
move in the downhole direction (as in prior systems) and can be directly pulled out of

the sleeve 12 for removal from a borehole or engagement with another sleeve/valve
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located up-hole for fracturing or treating another zone. Furthermore, it is noted that
since the tool 20 is actively engaged with the sleeve 12 during treatment, that pulling
out the tool 20 automatically closes the sleeve 12 and can be performed essentially

immediately after treatment through the ports 16 is completed.

[0018] The tool 20 also includes one or more filter plugs 42 for permitting
fluid communication between the interior of the work string 22 and an annulus 44
formed between the work string 22 and string 18 (and/or the sleeve 12). The filter
plugs 42 could be mesh or screens, permeable materials such as foams, packs formed
from pellets or beads, etc. This fluid communication enables, e.g., fluid pressure in
the annulus 44 to be monitored at surface, which information may aid operators
during fracturing and other treatment operations. While permitting fluid flow, the
filter plugs 42 are specifically arranged to prevent the passage of sand, granules, and
other significantly sized solids in the treatment media therethrough (the term “solids”
being used generally herein). In this way, for example, after opening the ports 16 (by
shifting the sleeve 12 with the collet 26 of the tool 20), a proppant slurry, high
pressure {racturing fluid, or other operating media (e.g., fluids, solids, flowable solids,
combinations thereof, etc.) can be pumped down the work string 22 and
communicated to the formation via the ports 16 for treating (fracturing) the formation
without solids in the slurry being able to travel into the annulus 44. In this way, the
seals 38 (moving through the space previously occupied by the annulus 44, which is
debris-free due to the plugs 42) can be smoothly pulled out of the sleeve 12 without
the risk of sand or other proppant solids becoming frictionally engaged, wedged, or
jammed between the string 22 and the sleeve 12 or other parts of the string 18. As
noted above, this drastically decreases the likelihood of the work string 22 becoming

stuck in the string 18 as the work string 22 is pulled out.

[0019] In the illustrated embodiment, the tool 20 includes an indexing
mechanism 46 coupled to the collet 26 to cycle the collet 26 between at least two pre-
determined positions relative to the work string 22. For example, in the illustrated
embodiment, the mechanism 46 includes a J-slot pattern 48 in which a lug, pin, or
other protrusion extending between the string 22 and the collet 26 (or a sleeve

connected thereto) travels in order to permit a predetermined degree of relative
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movement between the collet 26 and the work string 22. A spring 50 is included to
bias the collet 26 in one direction relative to the string 22 to ensure that the collet 26 is
moved to and held in the aforementioned pre-determined positions. Specifically, as
can be seen by comparing the configurations illustrated in Figures 2 and 3, the pre-
determined positions set by the indexing mechanism 46 enables a support 52 to be
positioned relative to the collet 26 to selectively support the collet 26. Specifically,
when supported by the support 52 (as shown in Figure 3), the collet 26 is unable to
flex radially inwardly and can not feasibly be released from engagement with the
profile 28, thus enabling the sleeve 12 to be shifted by the string 22 via the
engagement with the collet 26 without the risk of the collet 26 releasing.

[0020] One example of operating the sleeve 12 with the tool 20 is given below
with respect to Figures 2-5. In Figure 2, the string 22 is shown with the collet 26 of
the tool 20 engaged with the profile 28 of the sleeve 12. It is noted that depending on
the configuration of J-slot pattern 48 and/or the indexing mechanism 46, prior to the
configuration shown in Figure 2, the collet 26 may have to first be engaged with and
then disengaged from the profile 28 while traveling in the downhole direction (toward
the ports 16). For example, as can be seen in Figure 2, the collet 26 is engaged
against the up-hole shoulders of the profile 28, as Figure 2 depicts the string 22 as it is
being pulled back up through the sleeve 12. First inserting the tool 20 through the
sleeve 12 triggers the indexing mechanism 46 to cycle between the unsupported and
supported positions for the support 52 (as delimited by the J-slot pattern 48), shown in
Figures 2 and 3, respectively. Specifically, sufficient force exerted in the downhole
direction by the work string 22, e.g., via set down weight, will cause the indexing
mechanism to cycle between the two above-noted predetermined positions when the
downhole-directed force is released (e.g., as shown in Figure 2) and then reapplied
(e.g., as shown in Figure 3). If multiple valves or copies of the sleeve 12 are provided
along the length of the string 18, e.g., for enabling the fracture or treatment of a
number of zones, the above-noted operation enables the tool 20 to be run-in through
selected ones of the sleeves 12 without triggering those sleeves (e.g., for enabling a
bottom-most zone to be fractured first, followed successively by each subsequent up-

hole zone).
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[0021] After engaging the tool 20 with the sleeve 12, a force can be applied to
the string 22, e.g., by slacking off weight. As shown in Figure 3, the reapplication of
force in the downhole direction cycles the indexing mechanism 46, as described
above, causing the support 52 to radially support the collet 26 (if previously in the
unsupported position). Once supported by the support 52, the sleeve 12 is locked to
the string 22 such that the sleeve 12 can be shifted in the downhole direction by the
string 22 via the connection at the tool 20. It can be verified that the support 52 is in
the supporting position and the sleeve 12 is moved to its open position by slacking off
by a value substantially greater than that needed to release the collet 26 from the
profile 28 when unsupported (as one example, the collet 26 can be set to release at
13608 kg (30,0001b) when unsupported and the string 22 can be slacked off 45359 kg
(100,0001b) to verify). If the collet 26 does not release when this elevated force is
exerted thereon, then it can confidently be determined that the indexing mechanism 46
is properly in the support position and that the sleeve 12 has been shifted to open the
ports 16. Once the ports 16 are opened, fracturing proppant or other treatment media
can be pumped down the work string 22 directly through the open end 24 to the ports

16 in order to fracture or otherwise treat the formation proximate to the area 19.

[0022] After fracturing or performing another treatment operation, the
treatment media will be located solely in the string 22, the tool 20, and the interior
area of the sleeve 12 just downhole of the tool 20. It will be appreciated by those of
ordinary skill in the art that the collet 26 needs to move relative to the sleeve 12 only
to the degree set by the mechanism 46 and/or the J-slot pattern 48 in order to open and
close the ports 16 (with respect to dimensions of typical completion systems, the
degree of movement delineated by the mechanism 46 is on the order of a few inches).
Furthermore, it is noted that even if it is desired to space the end 24 of the tool 20
some distance from the ports 14, the movement required by the tool 20 relative to the
sleeve 12 would still be on the same order as noted-above (a few inches) and any of
the treatment media in the interior passageway of the sleeve 12 would be downhole of
the tool 20, such that operation of the system 10 would be essentially unchanged.
Advantageously as noted above, the arrangement of the tool 20 with the collet 26 and

the indexing mechanism 46 eliminates the need to insert the string 22 further into the
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string 18 in order to close the sleeve 12, and therefore, the sleeve 12 can be
immediately closed following the treatment by pulling out the string 22 without
having to first reverse out the treatment media (e.g., proppant slurry), as is required by
previous systems. As also noted above, releasing the downhole-directed force on the
tool 20 in order to close the sleeve 12 cycles the indexing mechanism 46 back to the
unsupported position, as shown in Figure 4. Continuing to pull out on the string 22
releases the collet 26 from the profile 28, such that the seals 38 can be dumped, i.c.,
disengaged from the inner diameters of the sleeve 12 and the string 18, as shown in
Figure 5. Once the seals 38 are dumped, operators can begin to reverse out the

proppant slurry immediately.

[0023] A portion of a system 10' is illustrated in Figure 6. The system 10’
substantially resembles the system 10, with components in the system 10' sharing the
same base numeral as their counterparts in the system 10 but followed by a prime
symbol. One difference between the systems 10 and 10, is that an open ended tool
20" on a work string 22' substantially resembles the tool 20 on the string 22 with the
exception that the tool 20" does not include the filter plugs 42 therein. In order to
provide the capability of monitoring the pressure in an annulus 44' formed between
the tool 20" and a string 18', the string 18' is equipped with a screen assembly 54 and
has one or more ports 56 that are communicable with one or more ports 58 in the
sleeve 12'. The screen assembly 54 could be any type of screening or filtering
assembly, e.g., wire wrapped, mesh, foam or other fluid permeable material, bead or
pellet pack, etc., thus operating similarly to the filter plugs 42 in that the screen
assembly filters out solids while permitting fluid flow therethrough. Another
difference is that the system 10' includes a plurality of openings 60 in order to
facilitate fluid flow through the annulus 44' (specifically past a collet 26' of the tool
20", which otherwise structurally and operationally resembles the collet 26). The
remaining components, €.g., a set of ports 14" in the sleeve 12', a set of ports 16" in the
string 18', a profile 28' for engaging the collet 26', etc., operate essentially exactly as
discussed above with respect to their counterparts in the system 10, but may be
slightly structurally altered in order to accommodate the above-discussed differences

in the system 10'. The embodiment of the system 10' may provide some advantages
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over the system 10, such as a more accurate fluid pressure reading under some fluid
conditions due to the use of the assembly 54 in lieu of the plugs 42. Another potential
benefit is that if multiple valves are included at various locations in a borehole, e.g.,
multiple instances of the sleeve 12, a separate copy of the assembly 54 can be
provided with each valve/sleeve 12, as opposed to the plugs 42 that are associated
with the work string 22 and would thus be reused at each valve/sleeve 12. That is,
reusing the plugs 42 multiple times could tend to degrade, damage, or clog the plugs
42, potentially even further adversely affecting the pressure measured in the annulus

44,

[0024] It is to be appreciated that further modifications to the systems 10
and/or 10" are within the scope of the current invention as disclosed and claimed. For
example, systems according to the current invention could be arranged such that
movement in the up-hole direction opens the sleeves as opposed to closing (e.g.,
enabling zones to be fractured from top-to-bottom). As another example, the
respective arrangement of various parts could be exchanged, e.g., the collet 26 could
be located with the sleeve 12 and the profile 28 with the tool 20, or the seals 38 could
be inverted seals located at the inner diameter of the sleeve 12. In lieu of the J-slot
pattern 48, some other means for setting relative indexed movement, such as by use of
a cam or other member having an engagement surface of varying dimension. In
another embodiment, a landing profile or seat could be located just downhole from the
ports 16 and arranged to receive a ball, plug, or other obstruction. By plugging or
obstructing flow through the interior passage 17 downhole of the ports 16, the
treatment media will be more efficiently directed through the ports 16. In one
embodiment, neither the screen assemblies 54 nor the filter plugs 42 are employed,
but filtered fluid communication between the interior passage 17 and the annulus 44 is
provided by rearranging the seal elements 38 as filter elements. That is, modified seal
elements 38 or other filter elements could be arranged to permit at least some fluid
flow into the annulus 44 while filtering or screening solids from the flow.
Specifically, the modified elements 38 or other filter elements could be dimensioned
to leave a small radial gap between the tool 20 and the sleeve 12 that permits fluid

flow therethrough but blocks solid particles sized greater than the gap. In another
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embodiment, the modified elements 38 or other filter elements could engage between
both the tool 20 and the sleeve 12 and be made from a fluid permeable, but solid-
inhibiting or solid-impermeable material, e.g., those materials previously listed for the
filter plugs 42. Thus, the use of modified seal elements 38 as, or replacement of the
seal elements 38 with filter elements enables essentially the same functionality as
discussed above with respect to the plugs 42 and the screen assembly 54. In other
embodiments, the system could be arranged such that there is no screen or filter
assemblies and/or no fluid communication with the annulus 44. Those of ordinary
skill in the art will appreciate the above-described and other alternatives and

modifications.
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CLAIMS

1. A treatment system (10), comprising:

a first tubular (18) having at least one port (16) therein;

a valve member (12) disposed with the first tubular (18) and operatively arranged to
control fluid flow through the at least one port (16);

a second tubular (22) disposed radially within the first tubular (18) and terminating at
an end opening (24) into an interior passage (17) of the first tubular (18) for enabling a treatment
media to be supplied through the second tubular (22) into the first tubular (18), and through the at
least one port (16) when the at least one port (16) is open;

a seal assembly (38) disposed between the first (18) and second tubulars (22) for
fluidly sealing an annulus (44) formed between the first (18) and second tubulars (22) from the
end (24) of the second tubular (22);

characterized by

a filtered port (42) disposed uphole of the seal assembly (38) through the second
tubular (22) communicating pressure from an inside dimension of the second tubular (22) to the
annulus (44) between the first tubular (18) and the second tubular (22); and

a tool (20) disposed with the second tubular (22) for controlling operation of the valve

member (12).

2. The system (10) of claim 1, wherein the seal assembly (38) and the end (24) are both
positioned up-hole of the at least one port (16).

3. The system (10) of claim 2, wherein the tool (20) is configured such that after engaging
and opening the valve member (12), movement of the tool (20) via the second tubular (22)
in solely an up-hole direction enables the valve member (12) to be moved to a closed

position.

4. The system (10) of claim 2, wherein the seal assembly (38) is configured to retain a sealed
engagement between the first (18) and second tubulars (22) while the valve member (12)

is opened and closed.

5. The system (10) of claim 1 further comprising at least one filter or screen assembly (54)

operatively arranged to provide fluid communication with the annulus (44).
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10.

11.

12.

13.

14.

15.

16.

12

The system (10) of claim 5, wherein the at least one filter or screen assembly (54) is

disposed with an opening (60) through the first tubular (18).

The system (10) of claim 1, further comprising a releasable member disposed between the
tool (20) and the valve member (12) for releasably coupling the tool (20) and the valve
member (12) together for enabling movement of the tool (20) to actuate the valve member

(12).

The system (10) of claim 7, wherein the releasable member includes a collet (32)

releasably engageable in a corresponding profile.

The system (10) of claim 7, wherein the releasable member is also operatively arranged to
indicate that the tool (20) and the valve member (12) have engaged via the releasable

member.

The system (10) of claim 7 further comprising a support (52) that is movable between at
least two positions with respect to the releasable member for selectively supporting the
releasable member, the releasable member becoming unreleasable when supported by the

support (52).

The system (10) of claim 10, wherein a position of the support (52) relative to the

releasable member is controlled by an indexing mechanism (46).

The system (10) of claim 11, wherein the indexing mechanism (46) includes a J-slot

pattern (48) defining the at least two positions.

The system (10) of claim 12, wherein the indexing mechanism (46) is operatively
arranged to cycle through the at least two positions for the support (52) as a result of a

suitable force being applied to the releasable member via the second tubular (22).

The system (10) of claim 1, wherein the treatment media is a proppant slurry for

performing a fracturing operation.

The system (10) of claim 1, wherein the end (24) of the second tubular (22) opens axially
into the first tubular (18).

A method of performing a treatment operation comprising:
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positioning a first tubular (18) within a second tubular (22), the second tubular (22)

having at least one port (16) therein and a valve member (12) for controlling flow through the at

least one port (16), the first tubular (18) having a tool (20) the valve member (12), the first tubular

(18) terminating at an end opening (60) into an interior passage (17) of the second tubular (22);

engaging a seal assembly (38) between the first (18) and second (22) tubulars, the seal

assembly (38) sealing off an annulus (44) formed between the first (18) and second (22) tubulars
from the end (24) of the first tubular (18);

characterized by

porting pressure between an inside dimension of the first tubular (18) and the annulus

(44) between the first tubular (18) and the second tubular (22) while preventing solids in media in

the first tubular (18) from entering the annulus (44);

actuating the valve member (12) with the tool (20) in order to control fluid flow through

the at least one port (16); and

17.

18.

19.

20.

supplying a treatment media through the first tubular (18) into the interior passage (17)
via the end (24) of the first tubular (18) and through the at least one port (16) when the

at least one port (16) is open.

The method of claim 16, wherein positioning the first tubular (18) includes placing the

seal assembly (38) in a position up-hole from the at least one port (16).

The method of claim 16 further comprising closing the at least one port (16) and thereafter

reversing out the treatment media remaining within the first (18) and second (22) tubulars.

The method of claim 16, wherein manipulating the valve member (12) includes releasably
engaging the valve member (12) with a release member disposed with the tool (20) and

translating movement of the tool (20) to the valve member (12) via the release member.

The method of claim 16, further comprising shifting the valve member (12) to a closed
position with the tool (20) for closing the at least one port (16) after engaging the valve
member (12) with the tool (20) and shifting the valve member (12) to an open position
solely by pulling out the tool (20).
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21. The method of claim 16, further comprising communicating a fluid pressure associated

with the treatment media through the annulus (44).
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PATENTKRAV

1. Behandlingssystem (10), omfattende:

en fgrste rgrdel (18) som har minst én port (16) deri;

et ventilelement (12) anbrakt med den fgrste rgrdelen (18) og operativt
anordnet for & styre fluidstrgmning gjennom den minst ene porten (16);

en andre rgrdel (22) som er anbrakt radialt innenfor den fgrste rgrdelen (18)
og som terminerer i en ende (24) som apner inn i en innvendig gjennomgang (17) i
den farste rgrdelen (18) for 3 muliggjgre tilfarsel av et behandlingsmedium gjennom
den andre rgrdelen (22) inn i den fgrste rgrdelen (18), og gjennom den minst ene
porten (16) n3r den minst ene porten (16) er dpen;

en tetningssammenstilling (38) anbrakt mellom den fgrste (18) og andre
rgrdelen (22) for fluidmessig 8 tette av et ringrom(44) dannet mellom den fgrste (18)
og andre rgrdelen (22) fra enden (24) av den andre rgrdelen (22);

karakterisert ved

en filterport (42) anbragt opphulls for tetningssammenstillingen (38) gjennom
den andre rgrdelen (22) som kommuniserer trykk fra en indre dimensjon av den andre
rgrdelen (22) til ringrommet (44) mellom den fgrste rgrdelen (18) og den andre
rgrdelen (22); og

et verktgy (20) anbrakt med den andre rgrdelen (22) for & styre betjening av
ventilelementet (12).

2. System (10) ifglge krav 1, hvor tetningssammenstillingen (38) og enden (24)
begge er anbrakt opphulls den minst ene porten (16).

3. System (10) ifglge krav 2, hvor verktgyet (20) er innrettet slik at etter at det
har gatt i inngrep med og dpnet ventilelementet (12), bevegelse av verktgyet (20) via
den andre rgrdelen (22) i utelukkende en opphulls retning gjgr det mulig 3 bevege
ventilelementet (12) til en lukket posisjon.

4, System (10) ifalge krav 2, hvor tetningssammenstillingen (38) er innrettet for &
opprettholde et forseglet inngrep mellom den fgrste (18) og andre rgrdelen (22) mens
ventilelementet (12) blir 8pnet og lukket.

5. System (10) ifglge krav 1 videre omfattende minst én filter- eller
skjermsammenstilling (54) operativt anordnet for 8 muliggjgre fluidkommunikasjon
med ringrommet (44).
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6. System (10) ifglge krav 5, hvor den minst ene filter- eller
skjermsammenstillingen (54) er anbrakt med en apning (60) gjennom den fgrste
rgrdelen (18).

7. System (10) ifglge krav 1, videre omfattende et Igsbart element anbrakt
mellom verktgyet (20) og ventilelementet (12) for Igsbart 8 sammenkoble verktgyet
(20)og ventilelementet for 8 muliggjgre bevegelse av verktgyet for 3 aktivere

ventilelementet.

8. System (10) ifglge krav 7, hvor det Igsbare elementet innbefatter en krage
(32) som kan bringes i Igsbart inngrep i et tilhgrende profil.

9. System (10) ifalge krav 7, hvor det Igsbare elementet ogsa er operativt
anordnet for 8 angi at verktgyet (20) og ventilelementet (12) er bragt i inngrep via
det lgsbare elementet.

10. System (10) ifglge krav 7, videre omfattende en stgtte (52) som er bevegelig
mellom minst to posisjoner i forhold til det Igsbare elementet for selektivt & stgtte det
lgsbare elementet, idet det Igsbare elementet blir ulgsbart nar det er stgttet av stgtten
(52).

11. System (10) ifglge krav 10, hvor en posisjon til stgtten (52) i forhold til det
Igsbare elementet er styrt av en indekseringsmekanisme (46).

12, System (10) ifglge krav 11, hvor indekseringsmekanismen (46) inkluderer et J-
slissemgnster (48) som definerer de minst to posisjonene.

13. System (10) ifglge krav 12, hvor indekseringsmekanismen (46) er operativt
anordnet for & sirkulere gjennom de minst to posisjonene for stgtten (52) som fglge
av at en passende kraft blir pafgrt p3 det Igsbare elementet via den andre rgrdelen
(22).

14, System (10) ifglge krav 1, hvor behandlingsmediet er en slemming av proppe-
materiale for 3 utfgre en fraktureringsoperasjon.
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15. System (10) ifglge krav 1, hvor enden (24) av den andre rgrdelen (22) apner
aksialt inn i den fgrste rgrdelen (18).

16. Fremgangsmate ved utfgrelse av en behandlingsoperasjon, omfattende 3:

anbringe en fgrste rgrdel (18) innenfor en andre rgrdel (22), der den andre
rgrdelen (22) har minst én port (16) deri og et ventilelement (12) for 3 styre
stramning gjennom den minst ene porten (16), den fgrste rgrdelen (18) har et verktgy
(20) for 3 styre aktivering av ventilelementet (12), og den fgrste rgrdelen (18)
terminerer i en ende (60) som dpner inn i en innvendig gjennomgang (17) i den andre
rgrdelen (22);

bringe en tetningssammenstilling (38) i inngrep mellom den fgrste (18) og
andre rgrdelen (22), der tetningssammenstillingen (38) tetter av et ringrom (44)
dannet mellom den fgrste (18) og andre (2av den fgrste rgrdelen 2) rgrdelen fra
enden (24) av den fgrste rgrdelen (18);

portere trykk mellom en indre dimensjon av den fgrste rgrdelen (18) og
ringrommet (44) mellom den fgrste rgrdelen (18) og den andre rgrdelen (22) mens
faststoffer i mediet i den fgrste rgrdelen hindres i 8 komme inn i ringrommet (44);

aktivere ventilelementet (12) med verktgyet (20) for & styre fluidstrgmning
gjennom den minst ene porten (16); og

tilfgre et behandlingsmedium gjennom den fgrste rgrdelen (18) inn i den
innvendige gjennomgangen (17) gjennom enden (24) av den fgrste rgrdelen (18) og
gjennom den minst ene porten (16) ndr den minst ene porten (16) er dpen.

17. Fremgangsmate ifglge krav 16, hvor det 3 anbringe den fgrste rgrdelen (18)
inkluderer & plassere tetningssammenstillingen (38) i en posisjon opphulls den minst
ene porten (16).

18. Fremgangsmate ifglge krav 16, videre omfattende & lukke den minst ene
porten (16) og deretter tilbakestramme ut behandlingsmediet som er igjen inne i den
fgrste (18) og andre (22) rgrdelen.

19.  Fremgangsmate ifglge krav 16, hvor det 3 aktivere ventilelementet (12)
inkluderer & Igsbart bringe ventilelementet (12) i inngrep med et utlgsningselement
anbrakt med verktgyet (20) og overfgre bevegelse av verktgyet (20) til
ventilelementet (12) ved hjelp av utlgsningselementet.

346331



346331

18

20. Fremgangsmate ifglge krav 16, videre omfattende & forskyve ventilelementet
(12) til en lukket posisjon med verktgyet (20) for & lukke den minst ene porten (16)
etter at verktgyet (20) er bragt i inngrep med ventilelementet (12), og forskyve

ventilelementet (12) til en 3pen posisjon utelukkende ved 8 trekke ut verktgyet (20).

21.  Fremgangsmate ifglge krav 16, videre omfattende 8 kommunisere et fluidtrykk
i tilknytning til behandlingsmediet gjennom ringrommet (44).
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