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REFERENCE TO RELATED APPLI CATI ON [ 0001] This

wappbilsssi on clains priority to U S. Provi si oneCT/B810891042039
Application No. 61/074,090, entitled "FRAC ADAPTER FOR

VWELLHEAD', filed on June 19, 2008, which is
|ncorporated by reference |H its entirety. B@@MPCT

[0002] This section is intended to introduce the
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to various aspeRACHKDARPTER FORWELIHEADON, Wwhich are
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believed to be hel pful in providing the reader with
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, using a process referred to as "fracin
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crac A the surrounding rock. The fracturing
[066:ﬂi d \Weﬂg\%re 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 and may be located in isolated cracks within a formation.
These solid formations impede fluid flow to the well and tend to reduce the well’s
rate of production.

[0004] This effect, however, can be mitigated with certain well-enhancement
techniques. Well output often can be boosted by hydraulically fracturing the rock
disposed near the bottom of the well, using a process referred to as “fracing.” To
frac a well, a fracturing fluid is pumped into the well until the down-hole pressure
rises, causing cracks to form in the surrounding rock. The fracturing fluid flows
into the cracks, causing the cracks to propagate away from the well and toward
more distant fluid reserves. To impede the cracks from closing after the fracing
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figures, wherein: [0007] FIG 1 is a side view of an
enbodi nent of a well head having a production tree

B R AP PLOr, THE TR AMNGS ' ¥ S tached
[0008]r et\Barious features, aspects, and advantages of the present invention will
become better understood when the following detailed description is read with
reference to the accompanying figures in which like characters represent like
parts throughout the figures, wherein:

[0007] FIG. 1 is a side view of an embodiment of a wellhead having a
production tree attached thereto;

[0008] FIG. 2is a side view of the wellhead of FIG. 1 having a frac tree
attached thereto;

[0009] FIG. 3is a partial cut-away view of an exemplary embodiment of a frac
adapter coupled to a wellhead and frac tree; and

[0010] FIG. 4 is a flow chart of a process for using the wellhead of FIGS. 1-3.



[0009] FIG 3 is a partial cut-away view of an

exenpl ary enbodi nent of a frac adapter coupled to a
wowedbhemdl and frac tree; and [0010] FIG 4 is BCT/IUS209/042039

chart of a process for using the well head of FIGS.
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[0013] FIG. 1 illustrates an embodiment of a wellhead assembly 10. In this
embodiment, the wellhead assembly 10 is a surface wellhead, but other
embodiments may include a subsea wellhead. The wellhead assembly 10 is
configured to extract oil or gas, but other embodiments may be configured to
extract other materials, such as water. Furthermore, some embodiments may be
configured to inject materials, such as steam, carbon dioxide, or various other
chemicals. The illustrated wellhead assembly 10 includes a tree 12, a tubing
head 14 (also referred to as a “tubing spool”), a casing head 16, a conductor pipe
18, a surface casing 20, and a production casing 22, although other and/or
additional equipment may be installed on the wellhead assembly 10. The tree 12



enbodi nents may include a subsea wel | head. The
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controlled by the various valves 24 and 28 on the tree
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production equipment considerably more expensive to purchase and maintain.
Accordingly, in accordance with embodiments of the present technique, a frac
adapter 40, illustrated in FIG. 2, may be employed during the fracing process. In
the context of the present disclosure, “frac adapter” may be defined as an
apparatus which couples a frac tree to a wellhead then is removed prior to
production. This is in contrast to a frac mandrel, which may be inserted into the
tubing head 14 to seal off the lower pressure-rated valves 28 during fracing.
That is, rather than merely blocking the lower pressure-rated valves 28 of the
tubing head 14 as a frac mandrel may, the frac adapter 40 may completely
replace the tubing head 14 during fracing. The tubing head 14 used during well
production may then be rated for production pressures rather than the much

higher frac pressures.



pressures may be rated up to 10,000 psi. This higher

pressure rating makes the production equi pnent
w@onsilsssrabl y nore expensive to purchase and nBECTUS2009/042039

Accordingly, in accordance with enbodi nents of the

present technique, a frac adapter 40, illust 2d Al
FIG 2, may be enpl oyed durgng t he fraci ng p@c@%lﬁg‘?wm

the context of the present disclosure, "frac adapter”

[odFs] berideh |ﬂ%‘ira@és 8RN cROPBIY Hﬁwb‘é’ﬁln‘?&ht‘iﬁ‘ﬁﬁ’é f5‘r§c adhpiaF 40 on

tree to a well head then I's renpved prior
the wediead @$ﬁerﬂbﬂ/§ 0| d heradepterrsis itustratad @mlph@dwmt@le casing

el Bl\id%e R0 TRE b2 bl Rybt BALS, DG oG Sea
sySteavdagce ﬂﬁwtbe emprogebem friamecrdped ﬁed&{regm trep ﬂrd{teadapter 40
rated v 0 e in

to g@N 0P SO el el gy UqsneT 1S GaC AAERIELAD FBSTaLGS o coliple the
fraeQred £2 & t‘ﬁeﬁﬁ@%dd"% tPlBéd’i@lln@%/a%elﬂa@éiﬂépﬂgr ko m}n&b

The tubing head 14 used during Ve production may
dignesad gxiall betveas therfeanices 44 apd é@% 9&%@9 ngeade ratmen thave

m hG BEced o 5RGREF EdmBo 10. As
HRB/ogBoey i PR S, g T st 19

es an exenplary enbodi nmen
wHaidar%ecnij dne frae adepteh eadnaslse sbtuyred (o thEheashatapéaat 1@0

oeliie she K" g TP 1 onsreSanedurlt ey B dtaghireguout

thé Wb @'@ﬂ/ i @ﬁré@‘ht Qﬁel@ﬁpléﬂwﬁﬁ’atm@ the ®eebi rf@t‘efrééut*eSpressure
secured to the frac adapter 40 to control the flow of

equipmeni onrhetuking Seagré. fTr%‘cf ragiagarier ﬁ@a%&%ftr@%tr?@ 42 may

I f
GO EmbI drtfndRaa Hiolbadny 6Bl 08e8 Brholfral n some
embadithegtshttevesnad dpderf 4@mayrtnec@2>lemhb a)metengaadlvmth thedhc tree
421:'5(516 *gﬁgﬁbe @Pﬂ%{q}% r eI bel nggE}bqawlicged4_5[8t?1|eqé)yv\ﬁeﬁbc@rg the time it

taK&%fasbémbldi‘m@\ﬁélﬁféaadlmberraéﬂgnay be secured to the
casing head 16 before the tubing head 14 (FIG 1) is

[ooT6yt al F'fIGJI 3 |§—|&jaé’r‘ﬁél|cuma?€néw 8 h WeRHedd hAGHY anhdemplary
t ubi ng head 1 resent hereby elimnating the need

embadimeaicefitpe f r@ﬁ@ﬁ@@?% 4@&9“&!@1 eeioL hBeeBMman dag adapter
4oS8Ec0Ha8 @SR Bind e B0 e AP VAR 3, Ly GReiy o2
Thecnrxeahplarlyrfra;md;apter 40 may include a generally cylindrical body 43 and a
coupling device 44, described below. A bore 45 through the body 43 enables the
flow of fluids therethrough. A wall 46 may be defined between the bore 45 and
an exterior 48 of the body 43. As discussed above, the fracturing fluid may be at
a very high pressure, for example, up to 10,000 or 20,000 psi. Accordingly, the
frac adapter 40 is constructed to withstand such high pressures. For example,
the wall 46 may be relatively thick in relation to the bore 45 and/or to the adapter

40 overall.

[0017] The frac adapter 40 may generally include a casing connection end 50
and a tree connection end 52. The casing connection end 50 is part of the union-
nut coupling 32 and is configured to form air-tight seals with the casing head 16
and a casing hanger 54 disposed within the casing head 16. The casing hanger
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until the shoulder 70 abuts the protrusion 68, at which point the frac adapter 40
and the casing head 16 are secured together.

[0019] The union-nut coupling 32 may therefore include the coupling device
44, the casing connection end 50 of the frac adapter 40, and the mating threads
74 on the casing head 16. The coupling 32 may enable a simple make-up
process that is vastly quicker than a traditional flange connector. That is, rather
than securing a plurality of bolts and nuts as with a flange connector, the
coupling device 44 is pre-attached to the frac adapter 40 and is merely threaded
onto the casing head 16.

[0020] In addition, as discussed above, the seals 58, 60, 62, and 64 may
ensure that fluids do not escape through the union-nut coupling 32. The seals 58,
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and 64 may be pressure-tested after the frac adapter
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that the seals are adequate, For exanple hole 76
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include installation of elements referred to in FIGS. 1-3. Additional or other steps
may be implemented in the process 100, which begins with running the
conductor pipe 18 from the surface to the mineral deposit (block 102). In some
embodiments, the conductor pipe 18 may be cemented in place. The surface
casing 20 may then be run into the conductor pipe 18 and the casing head 16
may be landed (block 104). The production casing 22 may be run into the
surface 20, and the casing hanger 54 may be secured to the casing head 16
(block 106). For example, the sealing ring 56 may securely couple the casing
hanger 54 within the casing head 16 such that axial movement of the casing

hanger 54 with respect to the casing head 16 is blocked.

[0022] Before installing the tubing head 14, the frac adapter 40 and the frac
tree 42 may be installed on the wellhead assembly 10 (block 108). As described



the frac adapter 40 may be renoved to expose the hole
76, and pressure may be applied therethrough.
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di rect he casing head 16 as descri bed above with

in ther f@rraﬁg@w therehy enabinG:ieriseral GpPPSID] g tarough thea
forfnlléf‘efncméffo%é# g.u%fr{cl%tthg gveg R ﬁ?'ééfur%ﬁbg %'aefghes%préavalve
rWe rac adapt ef,

rocess i on using a
ma@ub@ iretalkebleforxeeamipbe, yn atmcpﬁsmg Adn g ol (bloeid. W12).h
respect to FIGS. 2 and 3. The process 100 may i ncl ude
[00283t al Trad fracmadhptet ¢0mantishe ébeticedt mai thdrl ESrerhovded from
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subpfetl (1R SriSu SRR IER A8 PP ikl BP0 hEnJas Bdniiggze
preﬂ%;uré)(ae.gulmpitoﬁcoampsms:]o‘oaqmré@m m@ompm pgjlsmi t‘rgardar@r@me

54 r the ca Qc L
iy PEda 1o S HRES auBudmiguer Rt Bure g ded why cciired i
thd RBad 34 e AAN@RId indhdfialiufingosessl ng head 16 such

t hat axi al novenent of the casing hanger 54 with

[Ot‘)ﬁﬁ]pecfuﬁn‘i’% Fﬂh@/ tﬁéﬁ b@guﬁﬂﬁg tH@Rioﬁiuéhé’rﬁ?Eéféing p8Q%dl a tubing
Before in he tubin , the frac adater
hamge@m@ytueesqcpmﬂ W|th|n the tublng head 14 to support the tubing (block
118). The tubing may, for example, carry fluids to the mineral deposit to
augment the removal of minerals through the production casing 22. The
production tree 12 may be installed onto the tubing head 14, as illustrated in FIG.
1 (block 120). The back pressure valve inserted before removal of the frac
adapter 40 and tree 42 may then be removed, for example, through the inlet 26

on the tree 12 (block 122). Well production may then proceed (block 124).

[0025] While the invention may be susceptible to various modifications and
alternative forms, specific embodiments have been shown by way of example in
the drawings and have been described in detail herein. However, it should be
understood that the invention is not intended to be limited to the particular forms
disclosed. Rather, the invention is to cover all modifications, equivalents, and



tree 42 may be installed on the well head assenbly 10
(bl ock 108). As described8 OID-031 361 PCT above, the
wo ea@o/1asapt er 40 may be coupled to the casing PERUSH69/042039
and the frac tree 42 may be coupled to or integra
with the frac adapter 40. TRhe coupling 32 is
optionally pressure-tested as descri bed abovgnT*Rg1361PCT
wel |l may then be fractured (block 110). That is,
altfafrﬁh%% kdlthd Wit tﬁ@%plﬁ?aﬁé‘@@& binth@ |Nl#1t|\5ﬁ'ds difinBd b9 "the
pressure via the frac tree 12 some
folmwam@,d ¢laiend.r ac pressure rray be 10, 000 psi,
20, 000 psi, or even greater. The hi gh-pressure fluids
crack the rocks in the formation, thereby enabling the
m neral deposits to flow through the formation nore
easily. Once the well has been fractured, a back
pressure valve may be installed, for exanple, in the
casi ng hanger 54 (block 112). [0023] The frac adapter
40 and the frac tree 42 may then be renoved fromthe
wel | head assenbly 10 (bl ock 114), and the tubing head
14 may be installed (block 116). Because the well has
al ready been fractured (block 110), the tubing head 14
may be sel ected based on the production pressures to
which it will be subjected. These production pressures
are likely to be nmuch I ess than the frac pressure
(e.g., up to 5,000 psi as conpared to 10,000 psi), and
therefore the tubing head 14 may have a nuch | ower
pressure rating than would be required if the head 14
were included in the fracturing process. [0024] Tubing
may then be run into the production casing 22 and a
t ubi ng hanger may be secured within the tubing head 14
to support the tubing (block 118). The tubing may, for
exanple, carry fluids to the mneral deposit to
augnment the renoval of minerals through the production
casing 22. The production tree 12 may be installed
onto the tubing head 14, as illustrated in FIG 1
(bl ock 120). The back pressure valve inserted before
renmoval of the frac adapter 40 and tree 42 may then be
renoved, for exanple, through the inlet 26 on the tree
12 (bl ock 122). Well production may then proceed
(bl ock 124).



[0025] While the invention may be susceptible to

various nodifications and alternative fornms, specific
weredpods4sent s have been shown by way of exanpl eP€TUS1969/042039

drawi ngs and have been described in detail herein.

However, it should be understood that the in | '
not intended to be limted to the particul ar%’hg%éﬁoc-r

di scl osed. Rather, the invention is to cover all
nodi fi cations, equivalents, and9 OID- 031 361 PCT
Ca‘héﬁnatives falling within the spirit and scope of
L nventi on as defined by the foll owm ng appended

clainms.10 OTD-031 361 PCT CLAIMS 1. A m neral

1. ext PARircPHl SHIACHON SPAEPIL b§mpgsmg frac adapter
conflgured to be used in place of a tubing head during

f AdEaaRJaRieRBEIeHIRCHO be USﬁ‘i’e‘”rﬁ'@f@r@‘la Bhoinoalaeac@uring a

im1l, conprising a casing head and a frac
fra%ﬁﬁh@%mﬁéercg]l% the frac adapter is disposed axially

bet ween the casing head and the frac tree. 3. The
2. mi ndhglmiggtal gxtradionssystamobtlagndi, gomprigivgpy ¢asinghead and a

e ERATRPAR s, LR A5h e B A

antirthe fradapteer conpri ses a hi gher pressure rating than
that of the tubing head. 5. A m'neral extraction

3 System co ac .t and a frac ada [
3. oo B Paar & Eadfin et s bEH e B0aRs G o Shoer

cotpleaaeatly toMmerfeddaddigerd rac adapter is configured to
be renoved fromthe vvel I head corrponent prior to

t t t t
4.0 "ShEmIPe A ArElin SisteT L ERa o e ¢io 1 kAT aabsler ¢ o
co%r%@%ﬁ@wér@@ééuﬂ@ rifld (hAAGh AUTRRO RIBing RESYT rent |y

rac tree

5. A mineral extraction system, comprising:

a frac tree; and

a frac adapter configured to couple the frac tree to a wellhead component,
wherein the frac adapter is configured to be removed from the wellhead
component prior to mineral extraction.

6. The mineral extraction system of claim 5, wherein the frac adapter is
configured to be removed from the wellhead component concurrently with the
frac tree.

7. The mineral extraction system of claim 5, wherein the frac adapter is
removably coupled to the frac tree.

8. The mineral extraction system of claim 5, wherein the frac adapter is
integral with the frac tree.

9. The mineral extraction system of claim 5, wherein the frac adapter
comprises a coupling device removably secured thereto.



7. The mneral extraction systemof claimb5, wherein
the frac adapter is renovably coupled to the frac

w0 e@e/15881 The m neral extraction system of cl aP@T1/6552009/042039
wherein the frac adapter is integral wth the frac

tree. 9. The m neral extracijon systemof cl &
wherein the frac adapter coﬁpri ses a coupli n?‘%@?é%mpm

renmovably secured thereto.11 OID-031 361 PCT 10. The
10m n%@'ml%Faﬂ BIrh QDA EMP Llfh @, Wnereivied é‘d)L'IbIl';/wBQjewce

coup I nNg devi ce conprises a union nut rotat
cogyiges @ union net iaiablysepuied tarie fearidgpies and sobtigured to be

th%}%b?g%ﬁﬁo t?]gtvg)e%g%d\o@ﬂﬁ#ggﬂt conponent. 11. The mi neral

ction-sys 'm'9, wherein the coupling

devi ce does not conprise a flange connector. 12. A
11m ndhelmiegtal aoxtra«:t'mrsgwtermof claimp 19, sihegein éhd caupliadajsvae,
ising: a.caou evice configured to secure the

) | i
do]%ggg){ 8%‘386%‘?“'3”8%(3852%%& or of a casing head; and a

bore configured to receive a casing hanger coupled to
12t he Acmﬁn‘eng da@adtlorisystarlmecmnpasmg extraction system of

cl ai n}g ngrl Si nﬁg&geal s di sposed around the frac
adaft AC 3 apt@ to seal the frac adapter to the
casi ng haadupfidy dé_\hée Hbtﬁ\‘fﬁﬁéd R} EEARRE HAFraY §H§ﬂbpfo an

claim 12, conprisi n& seals di sposed within the bore
exmﬁ@wbﬁﬁa@lﬁ‘gmaﬁoaﬁ al the frac adapter and the casing

hanger . &%orél_? G 8(5 R resest e%&%é?ﬂg ﬁ?ﬁﬁé(?rg(%o%goéﬁ t{%etm—:ﬂ asing

conprising a ree coupl ed
hed@. The m neral extraction systemof claim 12, wherein
the bore is in fluid comuni cation with a production

13°3SHRE RiR&H %‘)j(trgalotnhseys?erﬁ 'of %Ial anl%e Eor%%ﬁ?mg hseals disposed
around the frac adapter and configured to seal the frac adapter to the casing
head.

14.  The mineral extraction system of claim 12, comprising seals disposed
within the bore and configured to seal the frac adapter and the casing hanger.

15.  The mineral extraction system of claim 12, comprising a frac tree coupled
to the frac adapter.

16.  The mineral extraction system of claim 12, wherein the bore is in fluid
communication with a production casing secured to the casing hanger such that
fracturing fluid may be passed through the bore and the production casing to a

rock formation.

17. A mineral extraction system, comprising:

a frac adapter configured to enable use of a tubing head having a
pressure rating of less than a fracture pressure, wherein the frac adapter does
not isolate valves on the tubing head.

18. A method, comprising:



fracturing fluid nmay be passed through the bore and
the production casing to a rock formation. 17. A
WOnRRWe1s488EXt racti on system conprising: a fracPedap1oey/042039
configured to enable use of a tubing head having a
pressure rating of less th a fracture pres >
wherein the frac adapter dggg not isolate va?ﬂgzogh361PCT
the tubing head. 18. A nmethod, conprising:12 OID 031
361 Inﬁﬁ¥ﬁhb@9ate?6ﬁ§ct P &4sify h8&d Vplhle Bf §30IRG head;
head ﬁ%.p ace of g.tubingﬁﬁead; @%uplingpa frac treg ’
di r seupling afrap&eerdivecty ptherfracaailaptesi ng fract uri ng

O, SRR R 85 S RS S ke

cabingthdadeandrom t he casi ng head. 19. The nethod of
claim 18, conprising coupling the frac adapter to, a
casTHEONRAJER a0 USRS AE 1R Ha6 1T oe M A BRAS | ng
installing a back pressure valve in the casing hanger
19pr | GhetrAethB8@V crREM tise coHmpasiag TBLBNINEING ftdteaddpdér tbr€asing
2 1. The nethod of claim 18, conprising installing the
hapggi-ng head on the casing head after removing the frac
adapter and the frac tree. 22. The nmethod of claim 18,

20C O ShétBoR 'of Sfith ol %'ﬁbgﬁ n%%tﬂliﬁ@h"@%ﬂ_d@%u{r}é d8&lve in the

adapter and the casing he ef ore advanci ng the
cagingdrangenpgrien tairdmonimgdha fieggisiapter and the frac tree.
21.  The method of claim 18, comprising installing the tubing head on the

casing head after removing the frac adapter and the frac tree.

22.  The method of claim 18, comprising pressure-testing seals between the
frac adapter and the casing head before advancing the fracturing fluid

therethrough.



