Drill String Valve Actuator with Inflatable Seals BACKGROUND TECHNICAL FIELD
[0001]Embodiments of the subject matter disclosed herein generally relate to methods and systems
and, more particularly, to mechanisms and techniques for providing pneumatic power from a fixed part
to a rotating part via an inflatable seal DISCUSSION OF THE BACKGROUND [0002]During the past
years, with the increase in price of fossil fuels, the interest in developing new production fields has
dramatically increased. However, due to continuous exploration, the fossil fuels reserves are now
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BACKGROUND

TECHNICAL FIELD

[0001] Embodiments of the subject matter disclosed herein generally relate to
methods and systems and, more particularly, to mechanisms and techniques for

providing pneumatic power from a fixed part to a rotating part via an inflatable seal.

DISCUSSION OF THE BACKGROUND

[0002] During the past years, with the increase in price of fossil fuels, the interest
in developing new production fields has dramatically increased. However, due to
continuous exploration, the fossil fuels reserves are now found deeper and deeper
either underground or undersea. The oil platforms or rigs used for deep exploration
are becoming more complex. Due to these reasons, the cost of a rig is large. Thus,
any maintenance aspect of the rig that requires halting the oil production and forcing the
rig to stay idle is desirable to be as short as possible and as rare as possible.

[0003] One component that often requires maintenance is a drill string internal
blowout preventer ("IBOP"), sometimes called a "kelly valve" or a "kelly cock." This
component is used to seal off the drill string until measures can be taken to control a
kick that may appear inside the drill string. An IBOP is sometimes called a "kelly valve"
because, on older-style rigs, the IBOP was typically located near the "kelly,” which is a

non-circular part of the drill string that is used to impart rotary motion to the drill string.



are becoming more complex. Due to these reasons, the cost of a rig is large. Thus, any maintenance
aspect of the rig that requires halting the oil production and forcing the rig to stay idle is desirable to be
as short as possible and as rare as possible. [0003]One component that often requires maintenance is
a drill string internal blowout preventer ("IBOP"), sometimes called a "kelly valve" or a "kelly cock."
This component is used to seal off the drill string until measures can be taken to control a kick that
may appear inside the drill string. An IBOP is sometimes called a "kelly valve" because, on older-style
rigs, the IBOP was typically located near the "kelly," which is a non-circular part of the drill string that is
used to ifopad]rotary rataxitionthle RBIOIPsHongvh (€0 =1 hdraditroRajuBOR ibd|ulbich isadihvalvein Figure 1,
includes a ball valve 12 or other type of valve disposed in a drill line 14. The ball valve 12 is open as
shown iroFigfiner lypwd e viadvdrididpesed notatdsll tine Bdlowing balluveiice cLZ isatpehraagitendrill line
14. When necessary, the drill line 14 is stopped and the ball valve 12 is actuated to close the inside of
the drill Iingurg, idhethdne pialftlne 16 abthtedrithisead avidnitu i Ruisotatedcutate dportgin the dfithe drill
line 14. To actuate the ball valve 12, the ball valve, which is connected in line with the drill string, is
connectéi@oldn Hithesuneseasaky sHisna ihlrgdre 2 SO00SH RBhihe gty aive ditafgtHaipssturized
cylinder, is generally stationary. Thus, the pressurized air is provided via pipes 22 and 24 to
corresporl8Aty ifetdSideanths @it }El%tﬂrfg ssshiothabamrrietifgddborriolingiddes dlkdy part 32
and a rotating part (not shown as being covered by the fixed part 32) that is fixed to the drill line 14.
The predSARIEH AATHARRTAST G Hie PSR (10 ARMING e CaY e BitbeRuNISss and
36. From here, the air travels via pipes 38 and 40 to an actuator 42. Actuator 42, when provided with

the comfBIELEF SPNBRES 4t tREMeth S M ARG 2/S ARSI RIIR FEAh SAL BT ASIRRKA? under
the actuzilrt]olgiéglarig f.igure 2.

[0005] The air source 20, typically a pressurized cylinder, is generally stationary.
Thus, the pressurized air is provided via pipes 22 and 24 to corresponding inlets 26 and
28 to a rotating section 30. The rotating section 30 includes a fixed part 32 and a
rotating part (not shown as being covered by the fixed part 32) that is fixed to the drill
line 14. The pressurized air travels from the fixed part 32 to the rotating part and then
exits via outlets 34 and 36. From here, the air travels via pipes 38 and 40 to an actuator
42. Actuator 42, when provided with the compressed air, closes or opens the ball valve
12, which is provided inside the drill line 14, under the actuator 42 in Figure 2.

[0006] To minimize air loss between the fixed part 32 and the rotating part,
various seals are provided on either of the parts to contact the opposite part. However,
the rotation of the rotating part and the permanent contact between the seal and the
rotating part makes the seal to quickly wear. A replacement seal needs to be put in
place as often as two to sixteen weeks of drilling service. The replacement requires that

the entire rig be shut down, which is not cost effective.



[0006]To minimize air loss between the fixed part 32 and the rotating part, various seals are provided
on either of the parts to contact the opposite part. However, the rotation of the rotating part and the
permanent contact between the seal and the rotating part makes the seal to quickly wear. A
replacement seal needs to be put in place as often as two to sixteen weeks of drilling service. The
replacement requires that the entire rig be shut down, which is not cost effective. extend the
replacement period of such seals. SUMMARY [0008]According to one exemplary embodiment, there is
an actuator system for a Kellyguard valve disposed in a drill string for gas or oil extraction. The
actuator [©632m includexardleghe towbgld debtalbsiratiteche dtovie diylswnsgaant metdtedeghtiier with
the drill string, the sleeve including a cavity; an actuator disposed inside the cavity and configured to
rotate thexXXetiggbant:phivenfast pedosteebsitcbxdeatal regions of the sleeve, each external region
having plural holes configured to receive a medium under pressure for actuating the actuator; a ring
provided around the first and second external regions of the sleeve and configured to be fixed when
the sleeve rotates with the drill string, the ring having first and second internal grooves facing the first
and seccsldMMARX| regions, respectively; and first and second seals provided inside the first and
second grooves, respectively, at least one of the first and second seals being configured to not touch
the first ?b?@@@bnd extOF AL IS AeHRXSIBEIR AR AT M aFIRIG 330 AR SYRIEHB fR5t or
second external regions when in an inflated state. [0009]According to another exemplary embodiment,

there is &K A AR/ KlIRBCSA AL AT El SRS PR @tyulit SRS P80 sERRIFSHRIPString.

The _ . . .
system includes a sleeve configured to be attached to the drill string and rotate together

with the drill string, the sleeve including a cavity; an actuator disposed inside the cavity
and configured to rotate the Kellyguard valve; first and second external regions of the
sleeve, each external region having plural holes configured to receive a medium under
pressure for actuating the actuator; a ring provided around the first and second external
regions of the sleeve and configured to be fixed when the sleeve rotates with the drill
string, the ring having first and second internal grooves facing the first and second
external regions, respectively; and first and second seals provided inside the first and
second grooves, respectively, at least one of the first and second seals being
configured to not touch the first or second external regions of the sleeve when in a
collapsed state and to touch the first or second external regions when in an inflated
state.

[0009] According to another exemplary embodiment, there is a method for
assembling an actuator system for a Kellyguard valve disposed in a drill string. The
method includes attaching an actuator to a sleeve configured to be attached to the drill

string and rotate together with the drill string; making plural holes in first and second



method includes attaching an actuator to a sleeve configured to be attached to the drill string and
rotate together with the drill string; making plural holes in first and second external regions of the
sleeve, each hole communicating with the actuator and being configured to receive a medium under
pressure for actuating the actuator; mounting a ring around the first and second external regions of the
sleeve, the ring being configured to be fixed when the sleeve rotates with the drill string, the ring
having first and second internal grooves facing the first and second external regions, respectively; and
inserting first and second seals inside the first and second grooves, respectively, at least one of the
first and seeondl segisieio thenfiganes] wanbt holelvohenfinsi catiseconith ekte meliegioasdbtirgleeve
when in a collapsed state and to touch the first or second external regions when in an inflated state.
[0010]Acumtiguyed tilfecwitieca erechpharyretabpdesant foeract atime tthed=fctuaperathogy #ikeyguard
valve attached to a drill string. The method includes fluidly connecting an accumulator to an actuator
disposedingiake anslébeditsh dfiglisedanhexierncth segions o titiiestianyantediagcegeticeniigtiiete drill
string; inflating with a medium under pressure received from the accumulator first and second seals
providedithBrI& xRt whensBi Aggredpsatas vpbrtve b inag throunk A Arhant $ir nshersesond
external regions of the sleeve, the ring being configured to be fixed when the sleeve rotates with the
drill strinltEABaHIBEQVESERONG he fial grsbsesaagiRyBIBa radinasséesRBcEXRlYh AN HisREINg
respectively; and touching with at least one of the first and second seals the first or second external

regions, HEpRAERAGONMERFTARSIHRatRE UEstNBRAERSEERIYAST IGRPENE VALY 3 HEARN RIS

[0011]The accompanyin drawinqs, which are _incorgorated in and constitute a
the first and 'seCond seals being configured to not touch the first or second external

regions of the sleeve when in a collapsed state and to touch the first or second external
regions when in an inflated state.

[0010] According to still another exemplary embodiment, there is a method for
operating a Kellyguard valve attached to a drill string. The method includes fluidly
connecting an accumulator to an actuator disposed inside a sleeve configured to be
attached to the drill string and rotate together with the drill string; inflating with a medium
under pressure received from the accumulator first and second seals provided inside
first and second grooves, respectively, of a ring provided around first and second
external regions of the sleeve, the ring being configured to be fixed when the sleeve
rotates with the drill string, the first and second internal grooves facing the first and
second external regions, respectively; and touching with at least one of the first and

second seals the first or second external regions, respectively, when in an inflated state.



part of the specification, illustrate one or more embodiments and, together with the description, explain
these embodiments. In the drawings: [0012]Figure 1 is a schematic diagram of a conventional ball
valve in a drill string; [001 3]Figure 2 is a schematic diagram of a Kellyguard valve; [0014]Figure 3 is a
schematic diagram of an actuator system for a Kellyguard valve according to an exemplary
embodiment; [0015]Figure 4 is a schematic diagram of inflatable seals disposed between a ring and a
sleeve of the actuator system according to an exemplary embodiment;

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The accompanying drawings, which are incorporated in and constitute a
part of the specification, illustrate one or more embodiments and, together with the

description, explain these embodiments. In the drawings:

[0012] Figure 1 is a schematic diagram of a conventional ball valve in a drill
string;

[0013] Figure 2 is a schematic diagram of a Kellyguard valve;

[0014] Figure 3 is a schematic diagram of an actuator system for a Kellyguard

valve according to an exemplary embodiment;

[0015] Figure 4 is a schematic diagram of inflatable seals disposed between a
ring and a sleeve of the actuator system according to an exemplary embodiment;

[0016] Figure 5 is a more detailed view of an inflatable seal when in contact with
a sleeve according to an exemplary embodiment;

[0017] Figure 6 is a schematic diagram of an inflatable seal in an inflatable state
while contacting a sleeve according to an exemplary embodiment;

[0018] Figure 7 is a schematic diagram of an inflatable seal according to another
exemplary embodiment;

[0019] Figure 8 is a flow chart illustrating a method for assembling an actuator
system with an inflatable seal according to an exemplary embodiment; and

[0020] Figure 9 is a flow chart illustrating a method for operating an actuator

system with an inflatable seal according to an exemplary embodiment.



[0016]Figure 5 is a more detailed view of an inflatable seal when in contact with a sleeve according to
an exemplary embodiment; [001 7]Figure 6 is a schematic diagram of an inflatable seal in an inflatable
state while contacting a sleeve according to an exemplary embodiment; [0018]Figure 7 is a schematic
diagram of an inflatable seal according to another exemplary embodiment; [0019]Figure 8 is a flow
chart illustrating a method for assembling an actuator system with an inflatable seal according to an
exemplary embodiment; and

DETAILED DESCRIPTION

[0021] The following description of the exemplary embodiments refers to the
accompanying drawings. The same reference numbers in different drawings identify the
same or similar elements. The following detailed description does not limit the invention.
Instead, the scope of the invention is defined by the appended claims. The following
embodiments are discussed, for simplicity, with regard to the terminology and structure of
a Kellyguard valve system. However, the embodiments to be discussed next are not
limited to these systems, but may be applied to other systems that require the supply of
compressed fluid to a piston.

[0022] Reference throughout the specification to “one embodiment” or “an
embodiment” means that a particular feature, structure, or characteristic described in
connection with an embodiment is included in at least one embodiment of the subject
matter disclosed. Thus, the appearance of the phrases “in one embodiment” or “in an
embodiment” in various places throughout the specification is not necessarily referring to
the same embodiment. Further, the particular features, structures or characteristics may
be combined in any suitable manner in one or more embodiments.

[0023] According to an exemplary embodiment, a Kellyguard valve system is
provided with an inflatable seal between a fixed ring and a rotatable sleeve such that
the inflatable seal does not touch the rotatable sleeve while the sleeve rotates and

touches the sleeve when compressed air is inflating the seal.



[0020]Figure 9 is a flow chart illustrating a method for operating an actuator system with an inflatable
seal according to an exemplary embodiment. DETAILED DESCRIPTION [0021]The following
description of the exemplary embodiments refers to the accompanying drawings. The same reference
numbers in different drawings identify the same or similar elements. The following detailed description
does not limit the invention. Instead, the scope of the invention is defined by the appended claims. The
following embodiments are discussed, for simplicity, with regard to the terminology and structure of a
Kellyguard valve system. However, the embodiments to be discussed next are not limited to these
systems|[@o@4hay be #zpikdvio diheigaysta)res Kledly gequd & dhee sysdnob0anghnesseal Vialvketgnatpiston.
[0022]Reference throughout the specification to "one embodiment” or "an embodiment” means that a
particulasliestnyerstractactyatoclsgsteteri Strededoabmdsys o neciiole svitlslee\eniiih dimeatustircluded
in at least one embodiment of the subject matter disclosed. Thus, the appearance of the phrases "in
one embdlignydrliraad trabadihranondd \eaddsSPiassd thidbughtravt &3 pedificdigoned tbe
necessarily referring to the same embodiment. Further, the particular features, structures or

charactefié@ieBefldp e @ihliniaPinfahpamalfte pidpeits fronEBismorevnbaddintieies together

with the drill line 60 when the drill line 60 is in operation. An inner profile of the sleeve
52 may be circular. In one application, the sleeve 52 completely surrounds a portion of
the drill line 60.

[0025] Actuator 54 is formed in the sleeve 52. As shown in Figure 3, actuator 54
may have two air supplies, one providing compressed air (or other medium) to a closing
room 62 and the other one providing the compressed air to the opening room 64. When
the compressed air is provided to the closing room 62, piston 66 moves to the right and
closes the valve (not shown) and when compressed air is provided to the opening room
64, the piston 66 moves in the opposite direction and opens the valve.

[0026] The compressed air is provided to the actuator 54 from the ring 56. Ring
56 may be formed to completely surround a portion 68 of the sleeve 52. Thus, the ring
56 may have an internal profile in the shape of a circle, if the portion 68 of the sleeve 52
is circular. Because the ring 56 is stationary while the sleeve 52 rotates with the drill
line 60, the following mechanism is used for transmitting the compressed air from the
ring 56 to the sleeve 52.

[0027] Two grooves 70a and 70b are formed on an inside region of the ring 56.
The two grooves fluidly communicate with a compressed air source (not shown), which

is traditionally an accumulator. The compressed air is independently supplied to one of



[0023]According to an exemplary embodiment, a Kellyguard valve system is provided with an inflatable
seal between a fixed ring and a rotatable sleeve such that the inflatable seal does not touch the
rotatable sleeve while the sleeve rotates and touches the sleeve when compressed air is inflating the
seal. [0024]As shown in Figure 3, a Kellyguard valve system 50 includes a valve (not shown) and an
actuator system. The actuator system includes a sleeve 52, an actuator 54, a ring 56, and first and
second seals 58a and 58b. Sleeve 52 is configured to be attached to a drill line 60, for example, by
bolts 62. Thus, sleeve 52 rotates together with the drill line 60 when the drill line 60 is in operation. An
inner pratie tidhgretees702 rany Bolcirdnskidel thenevapphostsn filse shebsecoddeagpieteda surdounds a
portion of the drill line 60. [0025]Actuator 54 is formed in the sleeve 52. As shown in Figure 3, actuator
54 may lr8ie dveopainsuiphlieBh e ree plo Bidingreb Afiiyavsydoai rof crubdh emch edaynet daroksimganem 62
and the other one providing the compressed air to the opening room 64. When the compressed air is
providedriethdéaxfiddingide dme 621rprpONEBNYIVEYEs. the right and closes the valve (not shown) and
when compressed air is provided to the opening room 64, the piston 66 moves in the opposite

direction[8Rd@pens tHdarR & $0026 ThEesrirtaiscinaiseaisrofrienddfHe i@ riRSL & 6tatthe ring

56. Ring
The collapsed state is defined by not supplying compressed air to the ring 56 and thus,

seals 58a and 58b not being pressurized. It is noted that Figure 4 shows a gap G
between the ring 56 and the sleeve 52 and none of the seals touching a surface of the
sleeve 52. Figure 4 illustrates the case when the sleeve 52 rotates with the drill line and
during this operational phase, it is undesirable to have the seals 58a and 58b to touch
the sleeve 52, to reduce the wear of the seals. This is advantageous as during the
operation of the drill line the actuator is not activated and the life of the seals is
extended, contrary to the traditional devices.

[0029] However, when it is necessary to open or close the valve with the
actuator, the rotation of the drill line is stopped and compressed air is supplied to one of
the seals 58a and 58b. Because seals 58a and 58b have a certain number of holes
provided in a base region 72a, part of the compressed air passes the seal while the
remaining compressed air inflates the seal 58a to an inflatable state as shown in Figure
5. Not all details of the shape of seal 58a are shown in Figure 5 for clarity.

[0030] The inflatable state for seal 58a is defined as having sides 72b in contact
with walls of groove 70a, and part of the base region 72a being in contact with a
corresponding external region 76a of the sleeve 52. Figure 6 shows in even more

details the contact between the seal 58a and the corresponding external region 76a of



56 may be formed to completely surround a portion 68 of the sleeve 52. Thus, the ring 56 may have an
internal profile in the shape of a circle, if the portion 68 of the sleeve 52 is circular. Because the ring 56
is stationary while the sleeve 52 rotates with the drill line 60, the following mechanism is used for
transmitting the compressed air from the ring 56 to the sleeve 52. [0027]Two grooves 70a and 70b are
formed on an inside region of the ring 56. The two grooves fluidly communicate with a compressed air
source (not shown), which is traditionally an accumulator. The compressed air is independently
supplied to one of the two grooves 70a and 70b. Inside the two grooves, first and second seals 58a
and 58b thee geavid &R. TAecagils A8 dodristbbaayckea tirewasamndginay 12z fof thedsieab 38 piaace to fit
inside the corresponding grooves. [0028]Figure 4 shows in more details the seals 58a and 58b in a
collapsethstaterrgésgoroliap sexiestatb isglefinédebpintites sigryimd 2owiple dbed ssatddwe isnig 36eand
thus, seals 58a and 58b not being pressurized. It is noted that Figure 4 shows a gap G between the
ring 56 anflates sitatoe 52 and none of the seals touching a surface of the sleeve 52. Figure 4
illustrates the case when the sleeve 52 rotates with the drill line and during this operational phase, it is
undesiral$§l83dlhave tHieteH19g8 dridusgBiothiridigure sleeehawsdhadane ieMei®r bediegeals.
This is advantageous as during the operation of the drill line the actuator is not activated and the life of
the Sea@’qg)ép@mg@gggn@gwq@qﬁggéﬁtmmgegz for facilitating a rotation of the sleeve

52 relative to ring 56. A bearing 90 may be disposed along an axial direction Z about
which the sleeve 52 rotates. Thus, bearing 90 supports a circumferential movement of
the sleeve 52 relative to the ring 56. One or more bearings 92 and 94 may be provided
to extend on a radial direction and these bearings ensure that there is minimal
movement of the ring 56 relative to sleeve 52 along the axial direction Z.

[0032] A path of the compressed air is now described with relation to Figures 4-6.
The compressed air is supplied from the accumulator (not shown) via an inlet 80a to the
first seal 58a and via an inlet 80b to the second seal 58b. As discussed above, the air
is not supplied simultaneously to the two seals 58a and 58b in this embodiment but
alternately. Thus, for simplicity, the compressed air path only through seal 58a is
discussed next.

[0033] The compressed air accumulates behind the collapsed seal 58a in Figure
4, and when enough pressure is built behind the seal, the compressed air inflates the
seal and presses it towards the corresponding external region 76a of the sleeve 52.
The compressed air now escapes the inflated seal 58a via one or more holes 74
towards the external region 76a. In one application, between 2 and 10 holes are formed

in the seal 58a. The number of holes and their size depend on the pressure to be



[0029]However, when it is necessary to open or close the valve with the actuator, the rotation of the
drill line is stopped and compressed air is supplied to one of the seals 58a and 58b. Because seals
58a and 58b have a certain number of holes provided in a base region 72a, part of the compressed air
passes the seal while the remaining compressed air inflates the seal 58a to an inflatable state as
shown in Figure 5. Not all details of the shape of seal 58a are shown in Figure 5 for clarity. [0030]The
inflatable state for seal 58a is defined as having sides 72b in contact with walls of groove 70a, and part
of the base region 72a being in contact with a corresponding external region 76a of the sleeve 52.
Figure 6 sipplisdn evehemactudéedailstibe sipatadt Hetwssal, thhesadi&H@atarnidtite obrithepamataripexternal
region 76a of the sleeve 52. A cavity 77 is formed between the base region 72a of the seal 58a and
the correspasidingrextarthal iegiovn 76atefithe fslieegeal SPolvtile shalsetd.5&\isrirathecssla dfstiaee.
[0031]Returning to Figure 3, this figure also shows that one or more bearings may be provided
betweena@ngobesand slecie HRfapdrolitzalag & detaionnddiniciethal BRaediticeTPIds$SH Ak Isearing
90 may be disposed along an axial direction Z about which the sleeve 52 rotates. Thus, bearing 90

supports'atairashiehéiithererarineatdst tiebscalje BYipERie/Eeoserd fing 3Be Opkappetbstatetttings 92

and 94 may be provided to extend on a radial direction and these bearings ensure that there is
minimal HFiBVBH#eH Stakfe ring 56 relative to sleeve 52 along the axial direction Z.

[0034] The compressed air, after passing hole 74, enters into cavity 77 formed by
the base region 72a of the seal 58a and the external region 76a of the sleeve 52. From
here, the compressed air enters a channel 78a of sleeve 52 that communicates with
actuator 54 shown in Figure 3. Channel 78a is also shown in Figure 3 for a better
understanding of the air flow. It is noted with regard to Figure 6 that the gap G between
the ring 56 and the sleeve 52 is completely sealed by seal 58a and the cavity 77 that
extends all the way around the external region 76a of the sleeve 52 is formed. Cavity
77 allows the compressed air that exits from hole 74 to be guided to holes 78a as these
holes 78a are formed at certain intervals one from the other on the periphery of the
external region 76a of the sleeve 52.

[0035] In this way, seals 58a and 58b between the ring 56 and the sleeve 52 do
not experience any wear during the rotation of the sleeve 52 with the drill line 60 as the
seals are in a collapsed state inside grooves 70a and 70b, which extends the life of the
seals. The seals contact corresponding external regions of the sleeve when the sleeve
is stationary and the compressed air inflates the seals from the collapsed state to the

inflated state.
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[0032]A path of the compressed air is now described with relation to Figures 4-6. The compressed air
is supplied from the accumulator (not shown) via an inlet 80a to the first seal 58a and via an inlet 80b
to the second seal 58b. As discussed above, the air is not supplied simultaneously to the two seals
58a and 58b in this embodiment but alternately. Thus, for simplicity, the compressed air path only
through seal 58a is discussed next. [0033]The compressed air accumulates behind the collapsed seal
58a in Figure 4, and when enough pressure is built behind the seal, the compressed air inflates the
seal and presses it towards the corresponding external region 76a of the sleeve 52. The compressed
air now €¢608p¢s the iktatediseatdaactiacorexemplarg bolbedivh éowyattds phefiex etz regae 58. In one
application, between 2 and 10 holes are formed in the seal 58a. The number of holes and their size
depend endheSpressytreteHzp ed muicddtative mutetity  hkssiZe dictvecsadh ¢he ddmrathiexistitiseof the
material (elastomer or other known materials for seals) of the seal, etc. Given a pressure of the
compresbaseaiiegianni@abbave Falleedt detisaniaie@dadonaiteneo rfh YoPMprasseipaieis retaingd
behind the seal in order to be able to inflate the seal from the collapsed state to the inflated state.
[0034] THeOBO ARG ST tair] 26t EnPadshavsorRCTardingela iHie exemyPia YorMeaBNe sisiaetflon 72a
of the seal 58a and the external region 76a of the sleeve 52. From here, the compressed air enters a
channel #828f"§l@8ve 52 that communicates with actuator 54 shown in Figure 3. Channel 78a is also
shown in Figure 3 for a better understanding of the air flow. It is noted with regard to Figure 6 that the
gap G béﬁﬁgéh the rirfiF5BrditY i AR BA3EYBMPRAENP AR |k e AN SEIURPHERER/IR) F 7 that

extends all the way around the external relgion 76a of the sleeve 52 is formed, Cavity 77 allows the
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to be attached to the drill string and rotate together with the drill string, a step 802 of
making plural holes in first and second external regions of the sleeve, each hole
communicating with the actuator and being configured to receive a medium under
pressure for actuating the actuator, a step 804 of mounting a ring around the first and
second external regions of the sleeve, the ring being configured to be fix when the
sleeve rotates with the drill string, the ring having first and second internal grooves
facing the first and second external regions, respectively, and a step 806 of inserting
first and second seals inside the first and second grooves, respectively. The first and
second seals being configured to not touch the first and second external regions of the
sleeve when in a collapsed state and to touch the first and second external regions
when in an inflated state.
[0038] According to another exemplary embodiment shown in Figure 9, there is a
method for operating a Kellyguard valve attached to a drill string. The method includes

a step 900 of fluidly connecting an accumulator to an actuator disposed inside an sleeve
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not experience any wear during the rotation of the sleeve 52 with the drill line 60 as the seals are in a
collapsed state inside grooves 70a and 70b, which extends the life of the seals. The seals contact
corresponding external regions of the sleeve when the sleeve is stationary and the compressed air
inflates the seals from the collapsed state to the inflated state. [0036]According to another exemplary
embodiment, the profile of the seals 58a and 58b may be shaped such that connecting parts 72c
between the sides 72b and the base region 72a have almost a circular exterior shape, as shown in
Figure 7. The connecting parts 72c may behave according to this exemplary embodiment similar to
two O-ringsnfig085dAcdue ditigdioeaint @ xieenghidirgtentpadimetatidltoggied witfridperdr8| shémg,ia atepethod for
assembling an actuator system for a Kellyguard valve disposed in a drill string. The method includes a
step 80098Rathotflagranvethuatorediem siedee pestigraeteibedattachdictacherdulasirifigshaddotate
together with the drill string, a step 802 of making plural holes in first and second external regions of
the sleeggooachdeals poavidadidasidg fuish anel seceindr giodRsniesoafitivedd o fedsiyeovidelum
under pressure for actuating the actuator, a step 804 of mounting a ring around the first and second
external asginesTsptiandicegenthexingBelagieoafRfulRR) stepeeitighdnaheisie santictars Witbethe drill
string, the ring having first and second internal grooves facing the first and second external regions,
respecthf&y‘{"gﬁﬂ Herhesns spiatRstiiTiFseatdlsaiEtlisd Heeybraisans tReqRRe JALERICHPOYSSves,
respectively. The first and second seals being configured to not touch the first and second external
regions $REHYSIBEVE SRl isereBlapsEinahts HABS O RARATHNE ¥ 2h @ e B ExRE FAGRIGONS

when in an inflated state. OOBSbAccordin%Vto another exemplary embodiment shown in Fi%}#]reeng, there

is a metYEIOPERRY ERNYRRIG VAL SHARREE B ISR P T EB0E THY e

in an inflated state.

[0039] The disclosed exemplary embodiments provide a system and a method
for providing a seal having a long operating life for a Kellyguard valve system. It should
be understood that this description is not intended to limit the invention. On the
contrary, the exemplary embodiments are intended to cover alternatives, modifications
and equivalents, which are included in the spirit and scope of the invention as defined
by the appended claims. Further, in the detailed description of the exemplary
embodiments, numerous specific details are set forth in order to provide a
comprehensive understanding of the claimed invention. However, one skilled in the art
would understand that various embodiments may be practiced without such specific
details.

[0040] Although the features and elements of the present exemplary embodiments
are described in the embodiments in particular combinations, each feature or element can
be used alone without the other features and elements of the embodiments or in various

combinations with or without other features and elements disclosed herein.
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a step 900 of fluidly connecting an accumulator to an actuator disposed inside an sleeve configured to
be attached to the drill string and rotate together with the drill string, a step 902 of inflating with a
medium under pressure received from the accumulator first and second seals provided inside first and
second grooves, respectively, of a ring provided around first and second external regions of the
sleeve, the ring being configured to be fix when the sleeve rotates with the drill string, the first and
second internal grooves facing the first and second external regions, respectively, and a step 904 of
touching with the first and second seals the first and second external regions, respectively, when in an
inflated §@2¢1]0039] Thhisliscitieaddese riyiony Lesed @liangpits pod vide subjeste mattedt aisvidbed tor
providing a seal having a long operating life for a Kellyguard valve system. It should be understood
that this desblépaoy e rsonisiciheld thtthénait tioepimatictdhe Sarties inohicking, ek imgeamol asirgndigdiments
are intended to cover alternatives, modifications and equivalents, which are included in the spirit and
scope ofdb@dasaritisysiesmseding dbeyyatiaiag endedatkorated-oreterd tHde erlitsdaiis sdprierndf the
exemplary embodiments, numerous specific details are set forth in order to provide a comprehensive
understah@isyRieeh aaeanisceiradion. thR alaies, ane shaleteh dreirelexRiNMRRERE RS EHRIYarious
embodiments may be practiced without such specific details. [0040]Although the features and
elementé%é‘ﬁﬁ%@éﬁtt@ﬁé‘ﬁpla$9@rﬂ$6§‘irﬁéﬁf§|f&‘?é aeadnisBder fRdenmibrmiepacrPrsarlichear
combinations, each feature or element can be used alone without the other features and elements of
the emb&§ifSnts or in various combinations with or without other features and elements disclosed
herein. [0041]This written description uses examples of the subject matter disclosed to enable any
person skilled in the art to practice the same, including making and using any devices or systems and
performing any incorporated methods. The patentable scope of the subject matter is defined by the
claims, and may include other examples that occur to those skilled in the art. Such other examples are
intended to be within the scope of the claims.
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WHAT IS CLAIMED IS: 1. An actuator system for a Kellyguard valve disposed in a drill string for
gas or oil extraction, the actuator system comprising: a sleeve (52) configured to be attached to the
drill string (60) and rotate together with the drill string (60), the sleeve (50) including a cavity; an
actuator (54) disposed inside the cavity and configured to rotate the Kellyguard valve; first and
second external regions (68a, 68b) of the sleeve (52), each external region having plural holes
configured to receive a medium under pressure for actuating the actuator (54); a ring (56) provided
around the first and second external regions (68a, 68b) of the sleeve (52) and configured to be fixed
when the\glbETeS %A) AWEES IBith the drill string (60), the ring (56) having first and second internal
grooves (70a, 70b) facing the first and second external regions (68a, 68b), respectively; and first
and second sedls AbSa:tEah)r mystieiedfovsid K eHydiiastcanal \se cisibgenbivea (HbsTDig) foeg@sctively, at
least one of the first and second seals (58a, 58b) being configured to not touch the first or second
external edgisiia(Ba, thetpabhiater Sipsiean(sanptieingn a collapsed state and to touch the first or
second external regions (68a, 68b) when in an inflated state.
a sleeve (52) configured to be attached to the drill string (60) and rotate together
with the drill string (60), the sleeve (50) including a cavity;
an actuator (54) disposed inside the cavity and configured to rotate the
Kellyguard valve;
first and second external regions (68a, 68b) of the sleeve (52), each external
region having plural holes configured to receive a medium under pressure for actuating
the actuator (54);
a ring (56) provided around the first and second external regions (68a, 68b) of
the sleeve (52) and configured to be fixed when the sleeve (52) rotates with the drill
string (60), the ring (56) having first and second internal grooves (70a, 70b) facing the
first and second external regions (68a, 68b), respectively; and
first and second seals (58a, 58b) provided inside the first and second grooves
(70a, 70b), respectively, at least one of the first and second seals (58a, 58b) being
configured to not touch the first or second external regions (68a, 68b) of the sleeve (52)

when in a collapsed state and to touch the first or second external regions (68a, 68b)

when in an inflated state.

2. The actuator system of Claim 1, wherein the medium under pressure forces

the first and second seals from the collapsed state to the inflated state.
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2. The actuator system of Claim 1, wherein the medium under pressure forces the first and second
seals from the collapsed state to the inflated state. 3. The actuator system of Claim 1, wherein
each of the first and second seals include plural holes that allow the medium under pressure to pass
from the ring to the first and second external regions. 4. The actuator system of Claim 1, wherein
the first and second seals are completely within the first and second grooves, respectively, when in the
collapsed state. 5. The actuator system of Claim 1, wherein each of the first and second seals
includes: a base region; two side regions connected to the base region by connecting parts, a
thickness of the base region being larger than a thickness of the side regions, wherein the connecting
parts have an external circular shape.
3. The actuator system of Claim 1, wherein each of the first and second seals
include plural holes that allow the medium under pressure to pass from the ring to the

first and second external regions.

4. The actuator system of Claim 1, wherein the first and second seals are
completely within the first and second grooves, respectively, when in the collapsed

state.

5. The actuator system of Claim 1, wherein each of the first and second seals
includes:

a base region;

two side regions connected to the base region by connecting parts, a thickness
of the base region being larger than a thickness of the side regions,

wherein the connecting parts have an external circular shape.

6. The actuator system of Claim 5, wherein the base region of one of the first and
second seals forms a cavity with the corresponding first or second external portion

when the seal is in the inflated state.

7. The actuator system of Claim 1, wherein the first and second external regions

of the internal sleeve are circular.
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6. The actuator system of Claim 5, wherein the base region of one of the first and second seals forms
a cavity with the corresponding first or second external portion when the seal is in the inflated state.
7. The actuator system of Claim 1, wherein the first and second external regions of the internal sleeve
are circular. 8. The actuator system of Claim 1, further comprising: an inlet connected to the
ring and configured to provide the medium under pressure from an accumulator to the first or second
seals. 9. The actuator system of Claim 1, further comprising: plural bearings provided between the
ring and the sleeve to facilitate a rotation of the sleeve relative to the ring. 10. The actuator system
of Claim 9, wherein at least one bearing of the plural bearings is substantially perpendicular to another
bearing of the plural bearings. 11. The actuator system of Claim 1, wherein there is a gap between
the ring and a dridspacidia psystanodtitdaieeldurther comprising:

an inlet connected to the ring and configured to provide the medium under

pressure from an accumulator to the first or second seals.

9. The actuator system of Claim 1, further comprising:
plural bearings provided between the ring and the sleeve to facilitate a rotation of

the sleeve relative to the ring.

10. The actuator system of Claim 9, wherein at least one bearing of the plural

bearings is substantially perpendicular to another bearing of the plural bearings.

11. The actuator system of Claim 1, wherein there is a gap between the ring and

a corresponding portion of the sleeve.

12. The actuator system of Claim 11, wherein part of the gap is sealed by the first

or second seal when in the inflated state.

13. A method for assembling an actuator system for a Kellyguard valve disposed
in a drill string, the method comprising:
attaching an actuator (54) to a sleeve (52) configured to be attached to the drill

string (60) and rotate together with the drill string (60);
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12. The actuator system of Claim 11, wherein part of the gap is sealed by the first or second seal when
in the inflated state. 13. A method for assembling an actuator system for a Kellyguard valve
disposed in a drill string, the method comprising: attaching an actuator (54) to a sleeve (52)
configured to be attached to the drill string (60) and rotate together with the drill string (60);

making plural holes in first and second external regions (68a, 68b) of the sleeve (52), each hole
communicating with the actuator (54) and being configured to receive a medium under pressure for
actuating the actuator (54); mounting a ring (56) around the first and second external regions (68a,
68b) of the sleaveKb) plbeatingl€stinbiastgacondigeoad exteerfalad gibven (GEasieghe ¢bf)e aflemsewith the
drill string (60), the ring (56) having first and second internal grooves (70a, 70b) facing the first and
second €x@rredckdiotes (68a) G8batirespettitatyaciuator (fHpeatidgoiisparuhBguetteaaice(¥8a 58b)
inside the first and second grooves (70a, 70b), respectively, at least one of the first and second seals
(58a, 58b)dshinyg doeéiypressw adonregtatitgfihg actsetondé)ternal regions (68a, 68b) of the sleeve
(52) when in a collapsed state and to touch the first or second external regions (68a, 68b) when in an
inflated state. Moultingha RIS LA 1% filshapddrapeisthgxternal regions (68a, 68b) of

the sleeve (52), the ring (56) being configured to be fixed when the sleeve (52) rotates
with the drill string (60), the ring (56) having first and second internal grooves (70a, 70b)
facing the first and second external regions (68a, 68b), respectively; and

inserting first and second seals (58a, 58b) inside the first and second grooves
(70a, 70b), respectively, at least one of the first and second seals (58a, 58b) being
configured to not touch the first or second external regions (68a, 68b) of the sleeve (52)
when in a collapsed state and to touch the first or second external regions (68a, 68b)

when in an inflated state.

14. The method of Claim 13, further comprising:
forming plural holes in each of the first and second seals that allow the medium

under pressure to pass from the ring to the first and second external regions.

15. A method for operating a Kellyguard valve attached to a drill string, the
method comprising:

fluidly connecting an accumulator (20) to an actuator (54) disposed inside a
sleeve (52) configured to be attached to the drill string (60) and rotate together with the

drill string (60);
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forming plural holes in each of the first and second seals that allow the medium under pressure to
pass from the ring to the first and second external regions. 15. A method for operating a
Kellyguard valve attached to a drill string, the method comprising: fluidly connecting an
accumulator (20) to an actuator (54) disposed inside a sleeve (52) configured to be attached to the drill
string (60) and rotate together with the drill string (60); inflating with a medium under pressure
received from the accumulator (20) first and second seals (58a, 58b) provided inside first and second
grooves (70a, 70b), respectively, of a ring (56) provided around first and second external regions (68a,
68b) of the sleamnédfiay), With rangnExblipeimyl eo pligssarktocbeifizddrnohreththactaeuddfo? ) (adptastwith the
drill string (60), the first and second internal grooves (70a, 70b) facing the first and second external
regions (@84, 8RondespelstiBBa,ahib) ptouvdddgingitieafilsbsamhesetohd fgstares setmd AHals (58a,
58b) the first or second external regions (68a, 68b), respectively, when in an inflated state. 15. The
method oegHantively, foftheingotbpripioyided adlapdificgtiza disecontsvderhseetiond én8acaBdium
under pressure is stopped such that the first and second seals do not touch the first and second
external Gédftmsleeype@rkiyhe ring (56) being configured to be fixed when the sleeve (52)

rotates with the drill string (60), the first and second internal grooves (70a, 70b) facing
the first and second external regions (68a, 68b), respectively; and
touching with at least one of the first and second seals (58a, 58b) the first or

second external regions (68a, 68b), respectively, when in an inflated state.

15. The method of Claim 14, further comprising:
collapsing the first and second seals when the medium under pressure is
stopped such that the first and second seals do not touch the first and second external

regions, respectively.
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