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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



[0004] United States Patent 4,632,183 issued to McLeod for an "1 NSERTI ON
DRI VE SYSTEM FOR TREE SAVERS' is illustrative and di scl oses an insertion
drive sywpagiofzesa well head tree saver that includes a pairruset/3gpas al | el ,
spaced beans, a | ower one of WD 03/053125 PCT/ US02/ 39638 2 which is

attached.t.o th I ' - 106 : I and is
i nsertt b P ﬁ{t%&lgb tgmﬁ%%tggreg\?m[% §§e§q§ﬁ%§g&#§e§%§%’d§%tﬂgﬁm@ﬁ (’/%‘r?]n #eggﬁéﬂél%?gg j ack
assenbl i es i,ch | ower, o ai se the upper heamrelative tg. r beam
As moiltp oRwAtRdrawgy ZTeadhe h@e éﬁ&?‘ﬁ%r C{}h"@n “???E‘%I?l&agﬂ?%%asﬁ%tp eesnva?lﬁg%débeg\ég ends
of the shafts and the captive nuts cause the upper beam and it%@s porting
appar aisss theoupnsy deamvisliial tp the lpwarebsam. nds maier merRy, gpiaien dheoals s

tree. In the enbodi nments di scl osed, once the tube has been |lowered to its

desi r édemoiiin baween tHeourper emdy ¢fiihe slifxits| andshe sgsiveantis eawe ¢l vrper beamock t he
tree saver mandrel tube in place. There is no suggestion, notivation, or

t eachiRg itk QuplsRtiRE aSaARs t@ nlovvalowhivardly ee irsaitehe tubeniiraightthi Ehiisthmspl ace
or to position the tree saver mandrel tube into a predeterm ned position

(1o posi tree I tube | posi t
St at odopapdlt CBolRalana0ag, oRERF LB TR Beali el (PR LRtRER ™ T <

also illustrativ nd di scl oses a_.pack S ' t Hes to the
| ower 1%c:lfdnn%ﬁ“F bﬁ%ﬂ?ﬁaéf’s f‘hsc{eﬁvec?lgéeo gé?/kgﬁ%mﬁ?ec%{%g{s@%}eﬁq?u 1tget %ﬁlﬁked to a
Christnas Tree of a well head or the like. The ass§nbll% i?l tﬁbul ar_ in
conf i JuEEst ISorP SREESHARDr ERY¥AONOF APacag; 10,19, PISRRUEY 18] 'OWFh M tE® 88V Bne end
and a thinner walled part at its other end. The outer dianeter of the |ower
end ofmandeel rebeaintparlace; er toepesitiomthe tiee saies maidspleibe B0 § RECIEIFBEYEd end
part in order to permt an elastoneric sleeve to fit over and extend
beyongotitien eaduding irdd anitieg handr macdiated withehe tre¢.al part. The outer end of
the elastoneric sleeve is flared outwardly and then tapered

[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
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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.
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In an exenpl ary enbodi nent, the tree saver deV|ce of th resent inventions
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| ubricator assenbly, and tree saver inner sleeve 50 deployable wthin
out er Choissnasgreé2010, @sitvall bedawiliay t@thosayf ordinary skill in the hydrocarbon well arts.

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 sub:c,tantially 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



have multiple segnents, shown in Fig. | as upper segnment 23 and | ower
segnent 21. First end 24 of outer housing 20 is adapted for connection
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the currently preferred enbodi nent, receptacle 52, known in the art as a

"seat , [002Y] | ocatBaCuEadhy eresipnsdesmhasimentywist engdyehinnen sleeva 68 masop”)
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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



[0021] In currently envisioned enbodi nents, first end 54 of inner sleeve 50
may further have provisions for sealing in tubing hanger 13. By way of
exanpl e awoomos3123i mtation, United States Patent 4,023, SPETIUSOPBY68% | S
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t hrough inner sleeve 50. [0024] In the operation of an exenplary
embodi Yassl 10Q EpeyumRy7Q0 Fig. 2a and Fig. 2b, using the tree saver device
of the present invention, fluids such as cenent may be kept away from
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Christmas tree. For a conpleted undersea well having tree 10 | ocated at
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preferred enbodi nent, outer housing 20, conprising one WO 03/053125
PCT/ Uﬁ%éiﬁg f28ugh 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
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the principle and scope of the invention as recited in the following claims.



to a second position interior tubing hanger 13 that is past the tree
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t he deheising furdiee cpmipsisingral lutaicaton gesenity b inher gasvesfuthier hddpade tthben
described and illustrated above in order to explain the nature of this

i nvent displaceayleb evithhd eat bigadt ho yordn |dfeftie | Ghtidimagrtteeni thé Ouherd elpavre ifighel r om
the principle and scope of the invention as recited in the follow ng
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usi ng an inner sleeve, slidably disposed within an outer housing

to CO”QQ%’%&Igal?gcﬁ%}{ekt%hqgﬁietv(faﬁlega%ﬁé ﬁgthgzi c&n%gihgzead of a well located

subsea,

a. positioning a vessel proximate 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.



housi ng further conprising a |lubricator assenbly, the inner sleeve further
adapted to be displaceable within at |east a portion of the Christnas
tree, thewornes3igs eeve further conprising a conduit thro®rgh/ts02/39638
predeterm ned | ength of the inner sle®ve, the well head having a control
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vessel proximate the wellhead; b. lowering the outer housing to a position

proxi MaLRIst-hal Wtin?Qﬁﬁlds afkd c&'{?éiﬁ’.l ing the outer housing to the Christnas
tree; d. lowering the inner sleeve into a predeterm ned position within the
outer housing, the position at |east partially extending proximte a

t ubi ng hanger associated wth the Christnas tree; e. introducing fluids
through, a fluid line operatively in co nication with the inner sleeve,
the fl g) ds kﬁ%%ﬁeﬂ’@qﬂfr"g’é@ﬁ ‘f’h“ée‘é‘éﬁﬂdgt FRORPLIIRES i nner sl eeve; and f.
retrieving the outer housing upon conpletion of fluid introduction into the
wel | . 2) The met troucthig eainmer skgbiesr it theoowter Heying epon momptebien Ofirflidd mas
tree, the inner sleeve extends fromproximte a first opening in the
Christmas tree tmt@dpetaehterthe netl; ammlecond position in an interior of the
well that is past the Christnmas tree at the point of junction between the
Christmas tfiee apgidvigs eliitealevaiRbaRdhtl e RAVIS BeVvatErbaRds froma

| ower nost bl owout preventer past the Christmas tree and into a tubing
hanger. WD 03/053125 PCT/ US02/ 39638 10 3) The nethod of claim 1l wherein
the fluid conprises at |east one of circulating well fluids, well treating
];l)lrﬂ)(rjisg)eg:ndTﬁéa rrrrlgﬁlto'd o%)cla}_nq W érgi?lqn cs)tfep %&)%ﬁhé c\gkﬂl%g‘i%ésnloa}egﬁg Q}Ie)imflel%rsiegser:

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.



i. retracting the inner sleeve into the outer housing upon conpletion of
fluid introduction into the well; and ii. retrieving the inner sleeve

concur r erwby3msiis retri evi ng the outer housing. 5) The netkadsot/3wbai m 1
wherein in step (d) further conpriseslll owering the inner sleeve fromthe

vessel 9usi nFhameihog loif 6kaim 6 )wHdrein ABiifdihe & usel 8 8t bnWh@rievdths igRr £16dvef Ur t her
conprises: i. connecting a punp to the lubricator assenbly with a fluid
line; and ii. lowering the inner sleeve into the Christnas tree by using
pressure supplied by the punp. 7) The nmethod of claim 1l wherein step (d)
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seating the inner sleeve in the outer housing; b. positioning the inner

sl eeve into a predeterm ned position relative to the Christmas tree; and
C. protecting tree internals fromcontam nants by using the inner sleeve.
WO 03/ bb312Bhpapthedoo gemad wheret), onhe daployiestiingé th¢ Alhmstnashiegesitie znei r el i ne
is used to set and retrieve the inner sleeve. 10) The nethod of claim1
wher ei slepreesserrds freamuysexliniate sefirsangeniag rih ahe Qhgtrhanaee 36 aeprdetdd)indhe

met hod of claim 1 wherein, once deployed into the Christmas tree, the inner
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predeterm ned second position in an interior of the we that 1s past the

Chri stp@Sedd 88 ehrildfs R¥eMindihd %ﬁltléag,nwhereby the inner sleeve extends from a

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.



between the Christmas tree and the wel | head, whereby the inner sl|eeve
extends froma | owernost bl owout prevention device past the Christnas tree
and i nt o wotolosygs hanger. 12) The net hod of clai m 1 wher eiPaTtUuse2/84668 d
conprises at |least one of circulatinglzwell fluids, well treating fluids,
and cebnt . ThS}ysfer vEelaa\ 8 rwisysh elie figy copfisas hioleast ionw off viirlinsdfgiefow
Christmas trees, conprising: a. an outer housing having a first end and a
secondligsad, the outer housing defining a chanber therein; b. a lubricator
assenbly di sposed within the outer housing; c. an inner sleeve slidably

di sposed within the chanber, the inner sleeve conprising an inner conduit;
and d. a sleeve nover to nove the sleeve the within the chanber to a
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Christmas tree, and ii. the second end is adapted for receiving a line. WO
03/ 053125 PCT/ US02/ 39638 12 14) The system of claim 13 wherein the |line
conprises at |least one of wirelines and flow lines. 15) The system of

cl ai m 18 whEhesystenhef clainel 3 Shehereconprisingst seal diapdsgd tinilnlimeriorl &) thd betesy st em
of claim13 ffirther conprising a seal disposed in an interior of the outer

housi nigousingxproritatd the sseanehde it sdahedfpeal toadnel /atht Be iy 8leeWd bkt tdae i nner
sl eeve and seal against the outer housing.

against the outer housing.



