UNI VERSAL FRAC SLEEVE CROSS REFERENCE TO RELATED APPLI CATI ON [ 0001] This
application clains priority to U.S. Provisional Patent Application No. 61/1
75, 439, amoi2bioededveni versal Frac Sl eeve", filed on May 2CTAGR@0/0880Eh iS
herein incorporated by reference in its entirety. FIELD OF THE | NVENTI ON

[ 0002] The present invention relates generally to devices that couple to
wel | heads. More particularly, the present invention relates to devices
configured to isolate portions of well heads fromfluid pressure. BACKGROUND
[ 0003] This section is intended to introduce the reader to various aspects

of art that nmay be rel ated | OUS _as t he present invention,

whi ch are descri bed and/ or iﬁﬂxfﬁ‘{?lﬁefﬁﬁpﬁﬁﬁcﬁ scussion is believed to be
hel pful in providing the reader with background information to facilitate a
better understandi ng of the various aspects of the present invention.
Accordingly, it should be understood that these statenents are to be read
in thi CROGSIREEEBENQE 3© BELATEDOABPLICATIGON art. [0004] Wells are
frequently used to extract fluids, such as oil, gas, and water, from
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[0002] The present invention relates generally to devices that couple to wellheads.

More particularly, the present invention relates to devices configured to isolate portions

of wellheads from fluid pressure.

BACKGROUND

[0003] This section is intended to introduce the reader to various aspects of art that
may be related to various aspects of the present invention, which are described and/or
claimed below. This discussion is believed to be helpful in providing the reader with
background information to facilitate a better understanding of the various aspects of the
present invention. Accordingly, it should be understood that these statements are to be
read in this light, and not as admissions of prior art.

[0004] Wells are frequently used to extract fluids, such as oil, gas, and water, from
subterranean reserves. These fluids, however, are often expensive to extract because
they naturally flow relatively slowly to the well bore. Frequently, a substantial portion of
the fluid is separated from the well by bodies of rock and other solid materials. These
solid formations impede fluid flow to the well and tend to reduce the well's rate of
production.

[0005] This effect, however, can be mitigated with certain well-enhancement
techniques. Well output often can be boosted by hydraulically fracturing the rock



well, a fracturing fluid is punped into the well until the down-hol e
pressure rises, causing cracks to formin the surrounding rock. The
fracturi rngof2buwvidofobows i nto the cracks and propagat es tiremusaey/083008n t he
well, toward nore distant fluid reserves. To inpede the cracks from cl osing
after the fracing pressure is renovdd, the fracturing fluid typically
carries a substance referred to as a proppant. The proppant is typically a
solid, perneable material, such as sand, that remains in the cracks and

hol ds t hem at Ieast partially open after the fracturing pressure is
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[ 0008] I te

[ accBroie 8 oferreRlstietich e et kel i DB w e SorBo b 2
a si dethe eell'sfra@oferedqdt@ny enbodi nent of the wel |l head assenbly of FIG 1
whi ch may be adapted to receive a universal frac sleeve assenbly;[0010]

FIG 310606t Craa8ingEeherBithn Bldifticks pelrdintHE WY that £ERPELEPHanThet N

pressure-rating of certain well components. For example, some wellheads are rated for
pressures up to 5,000 psi, a rating which is often adequate for pressures naturally
arising from the extracted fluid, but some fracing operations can produce pressures that
are greater than 10,000 psi. Thus, there is a need to protect some wellhead

components from fluid pressure arising from well fracing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] These and other features, aspects, and advantages of the present invention
will become better understood when the following detailed description is read with
reference to the accompanying drawings in which like characters represent like parts
throughout the drawings, wherein:

[0008] FIG. 1 is a block diagram illustrating a mineral extraction system in

accordance with an embodiment of the present invention;

[0009] FIG. 2is a side view of an exemplary embodiment of the wellhead assembly
of FIG. 1 which may be adapted to receive a universal frac sleeve assembly;



wel | head assenbly of FIG 1 which nmay be adapted to receive the universal
frac sleeve assenbly; [001 1] FIG 4 is a cross-sectional side view of an
exenpl ar ywoerehodizoaat of the universal frac sl eeve assenipCy/usand/opdd2] FlI G
5 is a cross-sectional side view of an exenpl ary enbodi ment of the

uni versal frac sleeve assenbly using a pressure barrier. DETAILED

DESCRI PTI ON OF SPECI FI C EMBODI MENTS [ 0013] One or nore specific enbodi nents
of the present invention will be described below. In an effort to provide a
conci se description of these enbodi nents, all features of an actual
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conpl | &88@MAlYi h systemrel ated and busi ness-rel ated constraints, which my
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[0013] One or more specific embodiments of the present invention will be described
below. In an effort to provide a concise description of these embodiments, all features
of an actual implementation may not be described in the specification. It should be
appreciated that in the development of any such actual implementation, as in any
engineering or design project, numerous implementation-specific decisions must be
made to achieve the developers’ specific goals, such as compliance with system-related
and business-related constraints, which may vary from one implementation to another.
Moreover, it should be appreciated that such a development effort might be complex
and time consuming, but would nevertheless be a routine undertaking of design,
fabrication, and manufacture for those of ordinary skill having the benefit of this
disclosure.

[0014] When introducing elements of various embodiments of the present invention,
the articles “a,” “an,” “the,” “said,” and the like, are intended to mean that there are one
or more of the elements. The terms “comprising,” “including,” “having,” and the like are
intended to be inclusive and mean that there may be additional elements other than the
listed elements. Moreover, the use of “top,” “bottom,” “above,” “below,” and variations of
these terms is made for convenience, but does not require any particular orientation of
the components.



t he conponents.[0015] FIG 1 is a block diagramthat illustrates an

enbodi nent of a mneral extraction system 10. As di scussed bel ow, a

uni ver salwbnan/rbmeve assenbly nay be enpl oyed with thePeyaiSemmonB83028he
illustrated mneral extraction system 10 may be configured to extract
various mnerals and natural resourées, including hydrocarbons (e.g., oi
and/ or natural gas), fromthe earth, or to inject substances into the
earth. In sone enbodi nents, the mneral extraction system 10 is | and-based
(e.g., a surface systen) or sub-sea (e.g., a sub-sea system. As
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il lustrated nbod tem 10 | udes a running tool 30 suspended
from a CAPRESt @? Wehge%%as e@ﬁ? Pﬁh%%hggmnts the running tool 30 is

| owered (e.g., run) froman of fshore vessel to the well 16 and/or the
wel | he 00 H8]s erMieywéitheddnasshtly e2ipeg)i inelatis multiple components that control and

regulate activities and conditions associated with the well 16. For example, the
wellhead assembly 12 generally includes bodies, valves, and seals that route produced
minerals from the mineral deposit 14, regulate pressure in the well 16, and inject
chemicals down-hole into the well bore 20. In the illustrated embodiment, the wellhead
assembly 12 includes what is colloquially referred to as a Christmas tree 22
(hereinafter, a “tree”), a tubing spool 24, a casing spool 26, and a hanger 28 (e.g., a
tubing hanger and/or a casing hanger). The system 10 may include other devices that
are coupled to the wellhead assembly 12, and devices that are used to assemble and
control various components of the wellhead assembly 12. For example, in the
illustrated embodiment, the system 10 includes a running tool 30 suspended from a drill
string 32. In certain embodiments, the running tool 30 is lowered (e.g., run) from an
offshore vessel to the well 16 and/or the wellhead assembly 12. In other embodiments,
such as surface systems, the running tool 30 may include a device suspended over
and/or lowered into the wellhead assembly 12 via a crane or other supporting device.

[0017] The tree 22 generally includes a variety of flow paths (e.g., bores), valves,
fittings, and controls for operating the well 16. For instance, the tree 22 may include a
frame that is disposed about a tree body, a flow-loop, actuators, and valves. Further,



such as surface systens, the running tool 30 may include a device suspended
over and/or lowered into the well head assenbly 12 via a crane or other
supporti nyodew/ee3os[ 0017] The tree 22 general ly incl udegCa/vsarioasin2ef fl ow
paths (e.g., bores), valves, fittings, and controls for operating the well
16. For instance, the tree 22 may ihclude a franme that is di sposed about a
tree body, a flowloop, actuators, and valves. Further,the tree 22 may
provi de fluid conmunication with the well 16. For exanple, the tree 22
includes a tree bore 34. The tree bore 34 provides for conpletion and
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t o t he cwiihl thewell 20 tHeosvartbf ab sinfeélolal AledRCOMPESSUE or ﬁhQﬁ@ﬁbﬁé@ﬁJre For
exanpl e, conmponents can be run down to the well head assenbly 12
condition.
[0018] The tubing spool 24 provides a base for the tree 22. Typically, the tubing
spool 24 is one of many components in a modular sub-sea or surface mineral extraction
system 10 that is run from an offshore vessel or surface system. The tubing spool 24
includes a tubing spool bore 38. The tubing spool bore 38 connects (e.g., enables fluid
communication between) the tree bore 34 and the well 16. Thus, the tubing spool bore
38 may provide access to the well bore 20 for various completion and workover
procedures. For example, components can be run down to the wellhead assembly 12
and disposed in the tubing spool bore 38 to seal off the well bore 20, to inject chemicals
down-hole, to suspend tools down-hole, to retrieve tools down-hole, and so forth.

[0019] The well bore 20 may contain elevated pressures. For example, the well bore
20 may include pressures that exceed 10,000, 15,000, or even 20,000 pounds per
square inch (psi). Accordingly, the mineral extraction system 10 may employ various
mechanisms, such as seals, plugs, and valves, to control and regulate the well 16. For
example, plugs and valves are employed to regulate the flow and pressures of fluids in
various bores and channels throughout the mineral extraction system 10. For instance,
the illustrated hanger 28 (e.g., tubing hanger or casing hanger) is typically disposed



and di sposed in the tubing spool bore 38 to seal off the well bore 20, to
I nject chemcals down-hole, to suspend tools down-hole, to retrieve tools
down- hol evoandy/resdort h. [0019] The well bore 20 nmay comCaius2@bsszRed
pressures. For exanple, the well bore 20 may include pressures that exceed
10, 000, 15,000, or even 20,000 pounfls per square inch (psi). Accordingly,
the mneral extraction system 10 may enpl oy vari ous nmechani sns, such as
seal s, plugs, and valves, to control and regulate the well 16. For exanple,
pl ugs and val ves are enployed to regulate the flow and pressures of fluids
I n variQus bores an changﬁ)ﬁgthrou hout the mneral extraction system 10.
e
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the tubin ool 24 and/or th asi ng spool 26. [0020] FIGS. 2 and 3
i |l ust FBP&' %‘Q@%P%W Wgﬂg’ﬁgé of the well head assenbly 12 of FIG 1. The

illustrated well head assenbly 12 is a surface well head, but the present
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coupled to the casing head 42 to facilitate production from a subterranean well.

[0021] For instance, in one embodiment, a tubing head 50 is coupled to the casing
head 42. In the presently illustrated embodiment, the tubing head 50 is coupled to the
casing head 42 via a union nut 52, which is threaded onto the casing head 42 via
complementary threaded surfaces 54 and 56. Of course, it will be appreciated that
wellhead members, such as the tubing head 50, may be coupled to the casing head 42
in any suitable manner, including through the use of various other connectors, collars,
or the like. In one embodiment, the tubing head 50 may be adapted to receive an
extended portion 58 of the casing hanger 48.

[0022] A valve assembly 60 is coupled to the exemplary tubing head 50 and may
serve various purposes, including releasing pressure from an internal bore 62 of the
tubing head 50. The internal bore 62 of the tubing head 50 is configured to receive one
or more additional wellhead members or components, such as the universal frac sleeve
assembly described below. As will be appreciated, operating pressures within the
wellhead assembly 12 are typically greater during a fracturing process than during
ordinary production. In order to protect components of the wellhead assembly 12



casing head 42 via a union nut 52, which is threaded onto the casing head
42 via conplenentary threaded surfaces 54 and 56. Of course, it wll be
appr eci atwo 20tvan9mel | head nenbers, such as the tubi ng heaa/use)10m83029e
coupled to the casing head 42 in any suitable manner, including through the
use of various other connectors, collars, or the like. In one enbodinent,
the tubing head 50 may be adapted to receive an extended portion 58 of the
casi ng hanger 48. [0022] A valve assenbly 60 is coupled to the exenplary
tubi ng head 50 and nay serve various purposes, including releasing pressure
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configure |tate coupl |ous components o
menber sonfpoogais orrw;elmaﬁm@mpem | head assenbly 12 includes various seals
68 to isolate pressures within different sections of the well head assenbly

12. Forgddhit aMfife einplary wellhead assembly 12 includes various seals 68 to isolate
pressures within different sections of the wellhead assembly 12. For instance, as
illustrated, such seals 68 include seals disposed between the casing head 42 and the
casing hanger 48 and between the casing hanger 48 and the tubing head 50. Further,
various components of the wellhead assembly 12, such as the tubing head 50, may
include internal passageways 70 that allow testing of one or more of the seals 68.
When not being used for such testing, these internal passageways 70 may be sealed
from the exterior via pressure barriers 72.

[0025] The illustrated wellhead assembly 12 also includes an adapter 74 and the
BOP 36. The adapter 74 couples to the tubing head 50 via the flange 66. The
illustrated BOP 36 couples to the wellhead assembly 12 via the adapter 74. The BOP
36 may include a valve and a valve actuator, such as a hydraulic actuator, configured to
close the valve. The BOP 36 is configured to close the bore 62 if the pressure in the
bore 62 exceeds some threshold condition. In other embodiments, other devices may
be connected to the flange 66 or the adapter 74. For example, the christmas tree 22 or
a frac tree may be connected to one of these components.

[0026] As discussed above, fracing a well 16 often produces pressures in the well 16
that are greater than the pressure rating of certain well components. For example,



Il lustrated, such seals 68 include seals disposed between the casing head
42 and the casi ng hanger 48 and between the casi ng hanger 48 and the tubing
head 50. Wornpbtwer939sari ous conponents of the wel | head as®emhisgoid33oztich as
t he tubi ng head 50, may include internal passageways 70 that allow testing
of one or nore of the seals 68. Whefi not being used for such testing, these
I nternal passageways 70 nay be sealed fromthe exterior via pressure
barriers 72. [0025] The illustrated well head assenbly 12 al so i ncludes an
adapter 74 and the BOP 36. The adapter 74 couples to the tubing head 50 via
he wel | head assenbly 12
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the universal frac sleeve assembly 76 is not specifically machined for one tubing
diameter, but rather it is able to adapt to multiple tubing diameters. For example, the
universal frac sleeve assembly 76 is designed to radially expand into a sealing
configuration, thereby providing universal mounting in different tubing. As discussed
below, the universal frac sleeve assembly 76 includes multiple components configured
to move relative to another to cause radial expansion from a first diameter to a second
diameter. Although the following discussion relates to a mechanical actuation, any
suitable hydraulic or other actuation may be used to cause the radial expansion to
facilitate sealing in a variety of tubing.

[0028] Asillustrated, in certain embodiments, the universal frac sleeve assembly 76
may be configured to be positioned within the tubing head 50 to isolate certain
components of the wellhead assembly 12 from higher pressures during fracing
operations. For example, as illustrated, the universal frac sleeve assembly 76 may
isolate an outlet connector 78 associated with the valve assembly 60 from the elevated
fracing pressures. As illustrated, the universal frac sleeve assembly 76 may include an
inner sleeve 80 and an outer sleeve 82, e.g., annular structures, which are concentric
with one another. In certain embodiments, the universal frac sleeve assembly 76 may

include at least one outer isolation seal 84 (e.g., annular seal) between the outer sleeve



assenbly 76 is configured to nount in tubing (e.g., tubing head 50) wthin
a range of dianeters, rather than being [imted to one specific dianeter of
t ubi ng. IwoOabten9swer ds, the universal frac sl eeve assenpCy/URG010SH33008
specifically machined for one tubing dianeter, but rather it is able to
adapt to nultiple tubing dianeters.9For exanple, the universal frac sl eeve
assenbly 76 is designed to radially expand into a sealing configuration,

t her eby providing universal nounting in different tubing. As discussed

bel ow, the universal frac sleeve assenbly 76 includes nmultiple conponents

configured to nove rel ve to angther tqQ cayse r d| al. expansi on from a
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actuation may be used to cause the radial expansion to facilitate sealing
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12 from hi gher pressures during fracing operations. For exanple, as
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connector 78 3ssQc e ththe val ve assenbly 60 from.the el eyat

fraci ngipridelzE08s RB"Po Midtelitbe! ekEe i R p ™ A Treed eSSl iy 76
may i nedgpdetiadlyl Mhese free¢ha®forad @dgds 88! 80 niyasy €orfiured B makWith ar

structures, which are concentric with one another. |n certain enbodi nents,
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tubing sea I ng etmeen e universa rac sleeve assenbly 76
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ey | n?erVs?r% fbrrclzréeon the inner chamfered edges 88, 90 of the inner and outer sleeves 80, 82,

respectively. In addition, this radially inward force may also cause the inner and outer

sleeve 80, 82 to move axially relative to one another, as illustrated by arrows 100 and

102. In particular, the radially inward force imparted by the lock screw 96 causes

opposite axial motion of the inner and outer sleeve 80, 82.

[0030] A lower end 104 of the inner sleeve 80 may be connected to a retainer ring
106. The retainer ring 106 may generally be a ring-like structure which, in certain
embodiments, may be connected to the inner sleeve 80 via threading 108. However, in
other embodiments, the retainer ring 106 may be an integral part of the inner sleeve 80.
As the inner and outer sleeves 80, 82 begin moving axially relative to each other, the
retainer ring 106 may begin moving axially toward a lower end 110 of the outer sleeve
82. An energizing seal 112 (e.g., annular seal) is positioned between the lower end 110
of the outer sleeve 82 and the retainer ring 106. As the retainer ring 106 moves axially
toward the lower end 110 of the outer sleeve 82, a compressive axial force may be
applied to the energizing seal 112. As such, the energizing seal 112 may be
compressed in an axial direction and, conversely, may expand in a radial direction. The

radial expansion of the energizing seal 112 may cause the energizing seal 112 to form a



chanfered edges 88, 90 toward upper axial ends of the inner and outer

sl eeve 80, 82, respectively. These inner chanfered edges 88, 90 nay be
conf i gur edot2o1mp36wi t h out er chanfered edges 92, 94 onpam/useaonB30as8 | ock
screw 96, which nmay be configured to screwradially into a side of the
tubing head 50. In particular, as tHe |l ock screw 96 screws into the tubing
head 50, it nay generally nove radially into the tubing head 50, as
illustrated by arrow 98. As the | ock screw 96 noves radially into the
tubi ng head 50, the outer chanfered edges 92, 94 on the end of the |ock

screw 96 exert a. radi al rd force on the inner red edges 88,
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nove axially’relative to one anot as illustrated by arrows 100 and 102.
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elow the extrusion gap may enable the universal frac sleeve assembly 76 to work with
numerous different wellhead assemblies 12. In addition, the two-piece nature of the
universal frac sleeve assembly 76 further provides flexibility in working with numerous
different wellhead assemblies 12. For example, the radial expandability of the
energizing seal 112 enables the universal frac sleeve assembly 76 to mount in tubing of

different diameters, rather than being limited to a specific diameter.

[0032] The energizing seal 112 may generally be comprised of an elastomer (e.g.,
rubber). However, other materials may also be used for the energizing seal 112. For
example, the energizing seal 112 may include a resilient core with rigid end caps, e.g.,
an elastomer core with metal end caps. The inner and outer seals 80, 82 may generally
be comprised of high-strength alloy steels. However, again, other materials may also
be used for the inner and outer seals 80, 82.

[0033] FIG. 5is a cross-sectional side view of another exemplary embodiment of the
universal frac sleeve assembly 76. In particular, FIG. 5 illustrates an embodiment of the
universal frac sleeve assembly 76 configured to have a pressure barrier 116 installed
within the inner sleeve 80, thereby further isolating components of the wellhead
assembly 12 from the higher fracing pressures. The pressure barrier 116 may, for



assenbly 60 fromthe elevated fracing pressures. [0031] As such, the

energi zing seal 112 may be energi zed usi ng nmechani cal forces applied
directly wo 2010¢120386- pi ece uni versal frac sl eeve assenbl PCTAIS20%0t0bavag)h
illustrated in FIG 4 as being applied via a nechanical actuation nmechani sm
(e.g., the lock screw 96), in certai’n enbodi nents, the energizing seal 112
may be energi zed using a hydraulic actuation nechani smor any suitable
actuation nechanism As illustrated, the outer sleeve 82 may | and on a

| andi ng shoulder 114. As such, when being |owered into the well head

assenbl 12, ergizin seal 112 is able to clear the small er jnner
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t ubi ng head . The ability of the universal frac sleeve assenbly 76 to
seal a@&ﬁNgﬁothe tubi ng head 50 in this manner bel ow the extrusion gap may
enabl e the universal frac sleeve assenbly 76 to work wi th numerous
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general ly be conprised of hlgh strength all oy steels. However, again, other
materials may al so be used for the inner and outer seals 80, 82. [ 0033]

FIG 5 is a cross-sectional side view of another exenplary enbodi ment of

t he



uni versal frac sleeve assenbly 76. In particular, FIG 5 illustrates an
enbodi nent of the universal frac sleeve assenbly 76 configured to have a
pressure warnioeros6 installed within the inner sleeve 80T/ush@ombsp2$ urt her
i sol ating components of the well head assenbly 12 fromthe higher fracing
pressures. The pressure barrier 116ldmy, forinstance, include a back
pressure valve. In certain enbodinents, the pressure barrier 116 may be
configured to nmate with threading 118 on an inner wall 120 of the inner

sl eeve 80. [0034] Wile the invention may be susceptible to various

nodi fications and alternative forns, specific enbodi mnents have been shown
by way of exanple in the drawi ngs and have been described in detail herein.
HoweveICLAIMShoul d be understood that the invention is not intended to be
limted to the particular forns disclosed. Rather, the invention is to
cover dfl n@o‘?yﬁfecrﬁ’t‘?w,'s'%ui val ents, and alternatives falling within the
spirit and aGeAMead asbEmbRYesmbAsings defined by the follow ng appended
clains. CLAIMS: 1. A system conpriSing: a wellhead assenbly, conprising a
tubi ng head; a fA&¢biBYEEAD; assenbly conprising an inner sleeve, an outer
sl eeve, and an appulafieSRakss i gbrﬂpﬂéﬁhglanrmr’(&@@éve?{anto@‘?er's’l" e ghgeve
relative to the outer sl eeve causes e annular seal 'to expand radially,
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the outer skeen®irjyeddre annul ar retainer ring. 3. The systemof claim 2,
wherein the annular retainer ring is attached to the inner sleeve via
t hr eadi ng.

2. The system of claim 1, wherein the frac sleeve assembly comprises an annular
retainer ring attached to the inner sleeve, wherein the annular seal is located between

the outer sleeve and the annular retainer ring.

3. The system of claim 2, wherein the annular retainer ring is attached to the inner
sleeve via threading.

4, The system of claim 2, wherein the annular retainer ring is an integral part of the
inner sleeve.
5. The system of claim 2, wherein axial movement of the inner sleeve relative to the

outer sleeve causes the annular retainer ring to move toward the outer sleeve, thereby
compressing the annular seal in an axial direction and expanding the annular seal in a

radial direction.

6. The system of claim 1, wherein the annular seal comprises an elastomer core

and metal end caps.

7. The system of claim 1, wherein the wellhead assembly comprises a lock screw
configured to apply a radial inward force on camfered edges of the inner and outer



4. The systemof claim2, wherein the annular retainer ring is an integral
part of the inner sleeve. 5. The systemof claim2, wherein axial novenent
of the inwerosleeie rel ative to the outer sl eeve causesPCiaAISaM0OBRS8
retainer ring to nove toward the outer sleeve, thereby conpressing the
annul ar seal in an axial direction Hhd expanding the annular seal in a
radial direction. 6. The systemof claim1l, wherein the annul ar seal
conprises an el astoner core and netal end caps. 7. The system of claiml,
wherein the well head assenbly conprises a |lock screw configured to apply a
radi al ‘nmard force on canfered eq%ﬁs of the inner ? d outersl eeves,

t her eby @84ESi tHErERYiCAUSIHg REOVSMETH O ihehiBpessleeve r¢'aie 0B P48 e out er
sl eevegidpyveThe systemof claim1l, wherein the frac sl eeve assenbly
conprises an inner isolation seal between the inner and outer sleeves, and
an outer isolation seal betmeen the outer sleeve and the tubing head. 9.
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wellhe assen‘@z f S agéissure barrier installed within the inner
sl eeve NG QUIEASIERYG AN Lfbé!&gg ve assembly, conprising: an inner sleeve;
an outer sleeve; and an annul ar seal, wherein axial novenent of the inner

sleeve relative to the outer sleeve causes the annul ar seal to expand
radi al By. The system of claim 1, wherein the seal formed between the frac sleeve

assembly and the tubing head is below an outlet connector of a valve assembly of the
tubing head.

10.  The system of claim 1, wherein the wellhead assembly comprises a pressure

barrier installed within the inner sleeve.

11. A universal frac sleeve assembly, comprising:
an inner sleeve;
an outer sleeve; and
an annular seal, wherein axial movement of the inner sleeve relative to the outer

sleeve causes the annular seal to expand radially.

12.  The universal frac sleeve assembly of claim 11, comprising an annular retainer
ring attached to the inner sleeve, wherein the annular seal is located between the outer

sleeve and the annular retainer ring.

13.  The universal frac sleeve assembly of claim 12, wherein the annular retainer ring

is attached to the inner sleeve via threading.

14.  The universal frac sleeve assembly of claim 12, wherein the annular retainer ring

is an integral part of the inner sleeve.



12. The universal frac sleeve assenbly of claim 11, conprising an annul ar
retainer ring attached to the inner sleeve, wherein the annular seal is

| ocat ed bwowesni2pdve out er sleeve and the annul ar retai neCcTnSa@o/03828 The

uni versal frac sleeve assenbly of claim 12, wherein the annul ar retainer
ring is attached to the inner sleevidl via threading. 14. The universal frac
sl eeve assenbly of claim 12, wherein the annular retainer ring is an
integral part of the inner sleeve.l1l5. The universal frac sl eeve assenbly of
claim 12, wherein axial nmovement of the inner sleeve relative to the outer

sl eeve caus the annul ar retainer ring to ve toward the outer s|eeve,
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assenbly of claim1l, wherein the annular seal conprises an el astoner core
and methg oeled siegpe. therebyxosyreesing dumannwandgal i aniaviet disgctionands| eeve,

conpri %&ﬁgn ﬁ%ﬂ%%%dg?uséﬁcﬁpg%& Idi?ébﬂoﬂn annul ar seal radially expandabl e

in response atTon nmechanism  18. The system of claim 17, wherein
t he actuation nmechanismis a nechanical actuation nechanism 19. The system

of claijm 17, wherein the actuation nmechanismis a hydraulic actuyation
mechani'Bm 308 UrHHer S SR S RMONT GRET o riveste eIy Srhe. o) eeve
conpri $8fmprisBsanaubtOrbrEorR! f#RMABtF@RdIcgpsed to nove axially relative to
one anot her to cause radi al expansion of the annul ar seal.
17. A system, comprising:
a universal frac sleeve, comprising
an actuation mechanism; and
an annular seal radially expandable in response to the actuation

mechanism.

18.  The system of claim 17, wherein the actuation mechanism is a mechanical

actuation mechanism.

19. The system of claim 17, wherein the actuation mechanism is a hydraulic

actuation mechanism.

20.  The system of claim 17, wherein the universal frac sleeve comprises inner and
outer sleeves configured to move axially relative to one another to cause radial

expansion of the annular seal.



