WD 03/ 053125 PCT/ US02/ 39638 SYSTEM AND METHOD FOR LESSENI NG | MPACT ON
CHRI STMAS TREES DURI NG DOANHOLE OPERATI ONS | NVOLVI NG CHRI STMAS TREES
BACKGROUNDO®B/0FHES | NVENTI ON Fi el d of the Invention [0001] PChaispz/asent
invention relates to the field of downhol e operations involving a
Christrmas tree. More specifically, the present invention, in an exenplary

embodi STEM ANDSM BDSﬁ‘@ReﬂEg@ﬁNfi?éﬁ%’RbToﬁWéﬁiﬁ@’[‘ﬁ&@?ﬁﬁé ee saver
T PR FrH on, T

a tree_saver W|th Chrlst mas trees | ocat ed subsea. Description of the
JASIGROM - AN are well known in the prior art,

i ncluding use in subsea productlon of oil and gas, and are used in

under sErldgighainwmdiono seal and control a well. Christmas trees typically

have a series of pipes and valves that are situated on the well head after

drillimeonf the T prebeas ibeatior atpketete fRidlod fivenhadx bpadtiverinvelaingya f rom

the well head. Typically, the Christmas tree is coupled at its |ower end

to thecuglth£R&d. Mo@@ﬂe&ﬁéalllyeﬁa%tpresb!&qﬁ‘lfén&%nt1ﬁ ad cxbipRgy embbdilefgraMttdi n t he
casing. Christmas tree assenblies further typlcally have one or nore

hori zoptal Ete@d Hed 'rﬂ%&ﬂ o dptratloBO0Fle B HLESePd Glin! CnlidtRial Uk ey
gauge pi &cd hddi Rent s may be approxi mat e
meters Io ive centineters.in dianmeter an nseted hrough
the ChiRcStREly ﬁt]rlLéheaW&S‘?fﬁt“b"ePﬁ%n dbFr SRGERAG el R DR o Ui g
fromwearing away at the valves and parts of the Christmas tree. The tree
saver wathobef opredtépni using aiee wew%@gmtnasH@P&leeate@)&&SP%g and rubber sl eeve
or by pressure in the well.

Description of the Related Art

[0002] Christmas trees are well known in the prior art, including use in subsea
production of oil and gas, and are used in undersea operations to seal and control a well.
Christmas trees typically have a series of pipes and valves that are situated on the well head
after drilling of the well has been completed, and often extend vertically from the well head.
Typically, the Christmas tree is coupled at its lower end to the well casing and (at least
usually) to a string of tubing within the casing. Christmas tree assemblies further typically
have one or more horizontal production outlets.

[0003] A tree saver is typically a heavy gauge piece of pipe which in some
embodiments may be approximately two meters long and five centimeters in diameter and
which is inserted through the Christmas tree and into the well tubing to prevent fracturing
fluid from wearing away at the valves and parts of the Christmas tree. The tree saver may be
held in place by means of a bolted coupling and rubber sleeve or by pressure in the well.
[0004] United States Patent 4,632,183 issued to McLeod for an “INSERTION
DRIVE SYSTEM FOR TREE SAVERS” is illustrative and discloses an insertion drive

system for a well head tree saver that includes a pair of parallel, spaced beams, a lower one of
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[0005] United States Patent 4,023,814 issued to Pitts for “TREE SAVER PACKER

CUP” is also illustrative and discloses a packer cup assembly which attaches to the lower end

of the mandrel in the tree saver which is itself attached to a Christmas Tree of a well head or

the like. The assembly is tubular in configuration and comprises a metal part with internal

threads at one end and a thinner walled part at its other end. The outer diameter of the lower

end of the metal part is less than the outer diameter of the threaded end part in order to permit

an elastomeric sleeve to fit over and extend beyond the reduced diameter end part of the

metal part. The outer end of the elastomeric sleeve is flared outwardly and then tapered

inwardly to facilitate entry into a string of tubing or the like. The other end of the elastomeric

sleeve is bonded to the outer surface of the metal part. There is no suggestion, motivation, or

teaching to use pressure to lower a tree saver into place or to position the tree saver into a

predetermined position extending into a tubing hanger associated with the tree.

[0006] In the prior art, certain processes, by way of example and not limitation

including cementing processes, are often used to plug a well once the well is no longer to be

in service. It is desirable to be able to salvage, refurbish, and reuse subsea wellheads and
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Bul l en for "WELL TREE SAVER' | illustrative and teaches a bypass

at t ac HiFEnYhich RS ARCTERsRB oo val ves of a Christnmas tree when fluid
at high pressure is passed into a well, such as during a fracturing
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to the well tree and offset fromit, a piston nmounted on the piston rod, a
cyl i ndiustrntivabhdteaches ebypiast attachinket toyirevede dambgeatoi thg valves ef e (diristmas
hi gh- pressure tubing aligned with the passage through the well-head tree, a
tree when fluid at high pressure is passed into a well, such as during a fracturing process. The
bypass attachment is formed of a piston rod removably mounted to the well tree and offset
from it, a piston mounted on the piston rod, a cylinder movable on the piston, the cylinder
bearing a piece of high-pressure tubing aligned with the passage through the well-head tree, a
high-pressure valve to close off the high-pressure tubing and sealing means to seal the space
between the exterior of the high-pressure tubing and the interior of the vertical passage
through the well-head tree. There is no suggestion, motivation, or teaching to use pressure to
lower a tree saver into place or to position the tree saver into a predetermined position
extending into a tubing hanger associated with the tree.
[0009] The prior art does not teach use of pressure to lower a tree saver into place or
to position the tree saver into a predetermined position extending into a tubing hanger

associated with the tree. Further, the prior art does not teach a tree saver that is wireline set

and retrieved or pressure set and retrieved.
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configuration of the present invention in a positioning mode; and

[0014] Fig. 3a and Fig. 3b are planar graphic representations of an exemplary system

configuration of the present invention in a deployed mode.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
[0015] The system and method of the present invention protect a Christmas tree from
cement or other fluids used during a certain well processes by use of a tree saver that is
wireline set and retrieved, pressure set and retrieved, or combinations thereof. In part, the
method of the present invention substantially eliminates having to use coiled tubing which
itself gives rise to other concerns. Use of wireline or pressure as in the present invention’s
ﬁlethod is typically the least cost method of well intervention.
[0016] Referring to a partial cutaway planar view of an embodiment of a device of the
present invention in Fig. 1, when a tree saver is in a receptacle of a Christmas tree and the
- Christmas tree is shut-in, cement used during the process has no place to go except the
formation when the cement is being pumped in. At times, the cement cannot go back up
annulus 14 between a tree saver and tubing, creating a type of “dead” space. Additionally,
during certain cementing processes, well fluids may be displaced by cement and the well

fluids will be allowed to flow back through the tree saver such as via annulus 14.



[ 0015] The system and net hod of the present invention protect a Christnmas
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In a preferred embodiment, at least a portion of second segment 23 of outer housing 20 is
detachable and contains greasehead 22. Wireline 40, which may comprise a “slickline” or
cable, as these terms will be familiar to those of ordinary skill in the hydrocarbon well arts,
passes and seals through second segment 23.
[0019] Outer housing 20 may additionally have side ports 27 for circulating well
fluids, well treating fluids, cement, and the like. In the currently preferred embodiment,
receptacle 52, known in the art as a “seat,” is located below the lowermost blowout
prevention device (“BOP™) 25. In an exemplary embodiment, receptacle 52 is typically
placed into position prior to positioning the tree saver device of the present inventions.
[0020] Referring additionally to Fig. 1a, inner sleeve 50 may be substantially tubular
and slidably deployable within outer housing 20. Conduit 53 extends substantially through
the length of inner sleeve 50 to allow passage of fluids through conduit 53 such as cement. In
a preferred embodiment, inner sleeve 50 may be slidably mounted through receptacle 52.

Second end 55 of inner sleeve 50 may further comprise seat 56 that may be adapted to seal

against outer housing receptacle 20 when seated against receptacle 52. These seals may be



end 24 of outer housing 20 is adapted for connection with a correspondi ng
mating end of Christnas tree 10, as will be famliar to those of ordinary
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55 of inner sleeve 50, Orings, a- cup seals, and the like. [0021]

cur r enemodimentsinnarglearertisrseried in gutershousing 2sistg Wineline 4) sccthat HG m@/
54 of inner sleeve 50 projects into tree tubing hanger 13 below a tree production side port,
e.g. 7. In a currently envision alternative embodiment, inner sleeve 50 may be slidably seated
in outer housing 20 by use of differential pressure across inner sleeve 50 so that first end 54
of inner sleeve 50 projects into tree tubing hanger 13 below tree production side ports such as
ports 7.
[0023] Referring additionally to Fig. 1c¢, when deployed, second end 54 of inner
sleeve 50 protrudes into the wellbore, allowing fluid passage through conduit 53 into the
wellbore. Inner sleeve 50 may be deployed with or through additional tools, by way of
example and not limitation such as packer 60. In addition, other tools such as perforators
may be deployed through inne; sleeve 50.
[0024] In the operation of an exemplary embodiment, referring to Fig. 2a and Fig.
2b, using the tree saver device of the present invention, fluids such as cement may be kept
away from Christmas tree internals during passage of those fluids through the Christmas tree.

For a completed undersea well having tree 10 located at wellhead 5, vessel 100 is positioned

proximate the well. In the currently preferred embodiment, outer housing 20, comprising one



further have provisions for sealing in tubing hanger 13. By way of exanple
and not Ilimtation, United States Patent 4,023,814 to Pitts is
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enbodi ment, referring_to Fig. 2a and Fig. 2b, using the tree saver device
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passing through second end 29 of outer housing 20. In currently envisioned embodiments,
inner sleeve 50 may be positioned proximate outer housing 20 using a remotely operated
undersea vehicle (not shown in the Figures). As will be familiar to those of ordinary skill in
the art, inner sleeve 50 may be attached to greasehead 22 for loWeﬂng into outer housing 20.
[0026] Referring to Fig. 3a and Fig. 3b, after outer housing 20 is attached to tree 10,
inner sleeve 50 may be lowered through outer housing 20 into tree 10 and seated in outer
housing 20 and tree 10 by methods familiar to those of ordinary skill in the art. In a preferred
embodiment, inner sleeve 50 is inserted into tree 10 such as by using wireline 40. In an
alternative embodiment, inner sleeve 50 may be inserted in tree 10 by pressure supplied by
pump 70.
[0027] Once deployed into tree 10, inner sleeve 50 may extend from proximate a first
opening in outer housing 20, e.g. proximate the intersection of outer housing 20 and tree 10,
to a second position interior tubing hanger 13 that is past the tree production ports, e.g. 7, past

the juncture between tree 10 and tubing hanger 13, and closely adjacent production tubing or

into the production tubing. Once inner sleeve 50 is deployed into position, fluids, by way of



or nore segnents such as subsea wireline |ubricator assenbly 23, is
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the juncture between tree 10 and tubi ng hanger 13, and cl osely adjacent
production tubing or into the production tubing. Once inner sleeve 50 is
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exanple and not limtation such as cefent, may be introduced into well head
5 thro@iamMsibri cator assenbly 23, passing through conduit 53 in inner

sl eeve 50 and into well head 5. [0028] When fluid operations, by way of
exanpl ggaggipot limtation such as cenenting, are conpleted, inner sleeve
50 may remai n deployed in first end 28 of outer housing 20 and may be

i ing.20 h A 100. | | t ti
crmbodt Rbnt . AAREe of B S5 mhesiea: PeebBediERnEy vam mOuRfoBrisreaiied, °
housi d hen b d with out housi 20 h t I
100, [ Bosaert o, (Gtrisbiein er 0G0t bt BRI SCRARESH ISR 4B AMI%S,

materials, and arrangenents of the parts which have been descri bed and

i |1 ust heuseng Ebdwe compositgra {ubrisrisr sissembiy)ethn dnnereslegvet firther ndapted tmbemy be
made by those skilled in the art without departing from the principle and
scope displabmablenwethin ain lesstr £qidrigch iof thBeChidtinawi theg, chai inBer VW3t 25
PCT/ US02/ 39638 9 CLAIMS W claim 1) A nethod of using an inner sl|eeve,

sl i dabbymphigRos %Mt&ﬁfoﬁlgﬁ B pPeteRirmi¥e Sédith MBS slelvs %ﬁgﬂheta? Rgvin

Christnas tree |located at a well head of a well | ocated subsea, out er

nous! AR IRE GFRIBLITL IR PRS2 Shad 8RRl | Do LI SLaeve Tt
tree, t hea. i Ir)]ons?tgon?rllgez(la ¥%s£1uprrg£gate the wellhead;
b. lowering the outer housing to a position proximate the wellhead;
c. coupling the outer housing to the Christmas tree;
d. lowering the inner sleeve into a predetermined position within the outer housing, the
position at least partially extending proximate a tubing hanger associated with the
Christmas tree;
e. introducing fluids through a fluid line operatively in communication with the inner

sleeve, the fluids passing through the conduit within the inner sleeve; and

f. retrieving the outer housing upon completion of fluid introduction into the well.

2) The method of claim 1 wherein, once deployed into the Christmas tree, the inner
sleeve extends from proximate a first opening in the Christmas tree to a predetermined
second position in an interior of the well that is past the Christmas tree at the point of junction
between the Christmas tree and the wellhead, whereby the inner sleeve extends from a

lowermost blowout preventer past the Christmas tree and into a tubing hanger.



conprising a conduit through a predeterm ned |ength of the inner sleeve,
the well head having a control line connected to the well head, the nethod
conpri si NgO 0a/053esi ti oni ng a vessel proxi mte the wel | headCThiS0t/3868% i ng t he
outer housing to a position proximateltthe well head; <c¢. coupling the outer

housi n@) t o tThe n{dtliddséNelgink Ne@herdin the\BRid BEmpsesi ANEHst She 8Y @irbulhtthgdwell
predeterm ned position within the outer housing, the position at |east

parti ak i : XL t ubi ng hanger associated with the

Chri st nglgﬁsﬁgg?g%ﬁ%ifﬁ{i%gﬁ%ﬁ%aﬁ uids through a fluid Iine operatively in
conmmuni cation with the inner sleeve, the fluids passing through the
conduit within the inner sleeve; and f. retrieving the outer housing upon
conpl etj'on %E fl ig [ n{r.oducti on i ntgtthe well. 2) The method of claiml
wherei #® on ea’éﬁw e §laimlovherenetap; (B fhhercoaprisesie i nner sl eeve extends
fromproximate a first opening in the Christnmas tree to a predeterm ned
second position fatragiing Heeinner sloéve néo Wl putethhousing ppet cotplethn icftihmd tree
at the point of junction between the Christmas tree and the well head,
wher eby t he i nneintsbedion iettteadgllf a4@dm a | ower nost bl owout preventer past
the Christmas tree and into a tubing hanger. WO 03/053125 PCT/ US02/ 39638

10 3) The ng! hodreficvehhBlidnAERERS ddbnbii@eritlyhith AIRAASES odter hE@SHo ONe Of
circulating well fluids, well treating fluids, and cenent. 4) 1%1e met hod
of claim1l wherein step (f) further conprises: i. retracting the inner

sl eeve into the outer housing upon conpletion of fluid introduction into

the WeH ! a’?ge method of claim 1 wherein in step (d) further comprises lowering the inner sleeve

from the vessel using a wireline.

6) The method of claim 1 wherein step (d) further comprises:

1. connecting a pump to the lubricator assembly with a fluid line; and
ii. lowering the inner sleeve into the Christmas tree by using pressure supplied by
the pump.
7) The method of claim 1 wherein step (d) further comprises lowering the inner sleeve

into the tree by using a wireline.

8) The method of claim 1 wherein step (d) further comprises:
a. seating the inner sleeve in the outer housing;
b. positioning the inner sleeve into a predetermined position relative to the Christmas
tree; and

c. protecting tree internals from contaminants by using the inner sleeve.



ii. retrieving the inner sleeve concurrently with retrieving the outer
housing. 5) The nmethod of claim 1l wherein in step (d) further conprises

| oweri ng wbha3siosaies sl eeve fromthe vessel using a wireli R€T/B)2/IYs68 net hod
of claim1l wherein step (d) further cdnprises: i. connecting a punp to the
| ubri clt or @asewthoy ofclatina Wihedéidl alvikgine aghet ito sdt AN FétHBvd the iindPgEevel eeve
into the Christmas tree by using pressure supplied by the punp. 7) The
met hod of claim 1 wherein step (d) further conprises |owering the inner
sleeve into the tree by using a wireline. 8) The nethod of claim 1l wherein
step ( fu [ r4 8o seating the inner.sleeve.in the outer

housi ng(?) b. T%%%ﬁhﬁ@%g%? ﬁé’v hefoinp resf‘flgg\%eusleﬁfooseé and EpdevE the HRET J89°t i on
relative to the Christnas tree; and c. protecting tree internals from
contam nants by using the inner sleeve. WD 03/053125 PCT/ US02/ 39638 11 9)
The method of claim1 wherein a wireline is used to set and retrieve the

i nner 5DeevEhe methodTefeclainn Howheteins |cacendeplapiest diter the €dwisinensi weay slerdinner set
and retrieve the inner sleeve. 11) The nethod of claim 1l wherein, once
depl oysekbvientxertds efr @@hrprokimese tar 1t opleng inahe CHridanss 8ué @b dSpiedabinfineki mat e
a first opening in the Christnmas tree to a predeterm ned second position

in an deRb@T peXitiddinbh etk ofith@ivell $ha &Fast A8 CHREMSSTRS at RS0t of fach@ Nt of

junction between the Christmas tree and the wel | head, whereby the 1 nner

sl eevep,gxtands &%@ms AW, t\x}ﬁhﬂé’éﬁ,‘r“_whgfeﬁyecﬂ%iiﬁf?erdﬁgév%eeﬂ%dts 448 a

Christmas tree and 1nto a tubing hange

lowermost blowout prevention device past the Christmas tree and into a tubing hanger.

12)  The method of claim 1 wherein the fluid comprises at least one of circulating well

fluids, well treating fluids, and cement.

13) A tree saver system for operations involving subsea Christmas trees, comprising:

a. an outer housing having a first end and a second end, the outer housing defining a
chamber therein;

b. alubricator assembly disposed within the outer housing;

c. an inner sleeve slidably disposed within the chamber, the inner sleeve comprising an
inner conduit; and

d. asleeve mover to move the sleeve the within the chamber to a predetermined position
proximate a tubing hanger associated with the Christmas tree;

e. wherein
1. the first end is adapted for coupling to a Christmas tree, and

il the second end is adapted for receiving a line.



12) The method of claim 1l wherein the fluid conprises at |east one of
circulating well fluids, well treating fluids, and cenent. 13) A tree
saver sysweomsisFi2dperati ons invol ving subsea Christnas tr ®ET/USODBYPBS Si ng:

a. an outer housing having a first en@ and a second end, the outer housing
defini ) a Thésysteat of bleineilB;wiereia theulitid @aimiseasisiendtloye if sprsiacs mdfiiw t he
outer housing; c. an inner sleeve slidably disposed within the chanber, the
i nner Eh&eve conprising an inner conduit; and d. a sleeve nover to nove
the sl eeve the within the chanber to a predeterm ned position proximte a
t ubi ng hanger associated with the Christrmas tree; e. wherein i. the first
end is adapted for coupling to a Christnmas tree, and 1ii. the second end is

adapted.for.recejving.a |ljhe, WO 03/.053125 PCT/ US02/ 39638, 12 14) The
syst en?s(?f cT@? ?Xs%gl Qﬁcé?lg} FPYVHSWH %8 o i A sghsta,néa Yt"gH@rof wirelines and
flow lines. 15) The systemof claim 13 wherein the inner sleeve is
substantially tubular. 16) The system of claim 13 further conprising a seal
di sposed in an interior of the outer housing proxinmate the second end, the
seal atfapt elhg systermottlain 1B fittkeri conprismigeeseel dispbsséan an agtaiiossf théeutent er
housi ng.

housing proximate the second end, the seal adapted to travel with the inner sleeve and seal

against the outer housing.



