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LOW4L4"1:14M2-F2,CAUi present disclosure claims priority toprovisional patent application bio.
61/093,799, entitled _how b-rome Internal Free Cap, hied Sep. 3, 2008; and also claim priority to
T_T.S. provisional patent application No. 61/047,342, entitled Low Profile Internal Tre-c-- Cap, flied_
_Apr. 23, 2008. The.- dis - closnres of both of these provisional patent applications are inc orp orated
herein by reference in their entirety. 1-321C 'K_C 12C)ILINE 1. _Field of the Disclosme     The present
disc lo sure generally relates a low profile internal frc-e cap and a system and method for installing a
low profile internal tree cap in a sub sea wellhead. -The low proflle in ternal tree cap may incluide
varions fluid passageways to permit the removal of trapped _fluid during the installation of the tree
cap. The internal tree cap may md ii de llaealaS for sealing, on the otitter diameter of the -upper neck
of the tubing hangen_Alternatively, the internal tree cap may inctude means for sealing in the upper
ping seal pron I c of a mini rig El anger or tubing hanger cr..-)ssover. The internal tree cap may Mc
hide bi-directional nietal-t0-111etUl seals allowing the tree cap to be -used on a gas lift well. 2.
Description of the aelated _Art           stabSCEI Wellhead_ as sem b ly often includes a tree spool
lased to access the well bore_ A tree cap may Be used to seal off the tree spool win Ic also permitting
access to the tree spool_ me tree cap typically inc hides one or more seals that are disposed between
the tree cap and the tree spool to provide a seal between the tree cap and the tree spool_ -While
installing a tree cap in a si-thsea tree one potential problem is damaging, the seals du ring the
installation process_ me seals are the key c onaporient to the tree cap so it is important to prevent
damn age to the seals during the instnllntion process. One way to prevent potential damag,e to the
seals is to land the tree cap on the tree spool, secure the tree cap in the tree spool, and then enersr.,e
or set the seals be the secured tree cap and the tree spool_ This series of steps may lengthen and
complicate the _installation process. Tlins, it may be beneficial to hold the seals in a non-energi,ced
state and then sinlu lt-met, LA sly secure the tree cap to the tree spool and energize the sealing
le-men ts.               -me installation or a tree cap on a_ subsea tree spool can be dithe ii It. 'lams, it
may be beneficial to provide a tree cap that does not rec_piire a partic nlar radial orientation to land in
and secure to a tree spool. The tree cap may be selectively connected_ to a atnnin_g tool and run to
the tree spool throngli marl Jae riser_ In different applic ations, a rein Otely- ope rated vane le
("1?-0`V") may be used- to run the tree cap to the tree spool and to remotely install the tree cap and
set or energize the sealing elements. It may be beneficial to pro-vide a tree cap that c on Id be
installed. attached to a running tool ran through a marine riser or at 4.-)pe. ii sea NTVitil all F2XIYVI n
in sta 1 160 tmiz cmay- project atthe tree spool 
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presenting a potential obstruct ion to other wellhead meat. It may be beneficial to provide an internal
tree cap Having a low profile when secured to a tree spool. An installed tree cap Oa a tree Sr)00
Creates a thaid Barrier, which is Beneficial to prevent the flow of Itutid lap the well bore rine to
increases in well press Lire. Increased well press tire in ay ealaSe the Linde sired 'upward movement
or well ecpripment, slaCh as a tubing hanger, already instnlled in the tree spool. It would be Beneficial
to -provide a tree cap that p rcrszi des a collateral benefic.--ial locking, means for preventing undesired
itp-ward movement of well ecimaipnent (Inc to pressnre. vat-tons con-  rignrations of tubing hangers
may be employed within a tree spool_ Thns, it may be Beneficial to provide a tree cap that is modialar
enabling it to be connected to variously configured adapters to lock down differing I ii b ing 11r111SerS
F1 'aid may become trapped within the cavity of the tree cap while the tree cap is being instilled. onto
a tree spool. This naa y be problema tic for a light weight tree cap as the lank] laIrly prevent the tree
cap from properly landing, on the tree spool. Etirther, the sea water may catise corrosion of some of
the internal parts of the tree cap and subsea tree system such as the Nct_X_ gasket_ It would. be
beneficial to provide means for releasing trapped fluid front within the c avity of the tree cap. _Further,
it would be benetic ial if this means also allowed for the injec lion ol a corrosion inhibitor within the tree
cap. Also a change in pressure within the went:tore may make it difficult to remove the tree cap from
the tree spool_ It -.Anil:Ltd be beneficial to provide a flow path or other nleans that may be used to
equalize the press tire above and below the tree cap to facilitate the removal of the tree cap from the
tree spool.     A gas lift may be applied to a well in an effort to increase hydrocarbon prod IA e irea
CelaNtelli iTC117ill tree Caps my not be equipped to with ntlia pressure within the antirtins and the
production bore_ Thus, it may be beneficial to provide a tree cap that is equipped with bi-directional
meta I-to -meta I seals to prevent undesired leakage or fluid through and/or around the tree cap.     In
light of the foregoing, it would be desirable to provide a tree cap that una y simultaneously be sec tired
to a tree spool and energize or set a sealing element. It would also be benefic ia I to provide a tree cap
that luny be installed with a running tool through a marine- riser or be installed reuncitely using an
_TZ-OV_ It would be beneficial to provide a tree cap tlaat may be a collateral beneficial locking means
for preventirl -Upward. movement of wellhead equipment, such as a -Wiping hanger, within a tree
spool. It would_ be beneficial to provide the collateral beneficial locking means as a modular
attachment permitting the later addition of the locking means to a tree cap_ Tt would be beneficial to
provide a tree cap that is flush with the top or the tree spool when landed and instilled in the tree
spool_ It would be beneficial to provide a tree cap that permits the removal or water trapped.between
the tree cap and the subsea tree, permits the injection of flnicl below the tree cap, and permits the
equalization of pressure prior to the removal of the tree cap_ It Weill d also be beneficial to provide a
tree cap that may be adapted to provide a seal within the tubing hanger_     The present disc Ici sure is
directed to overcoming, or at least reducing the effects of, one or more of the issues set forth above.
SILl PvI_I\ 4-AWN(     One embodiment of the internal tree cap includes --Ln inner Housing that ha s a
central opening running lmaginidinally through the inner housing_ The upper end orthe inner housing
includes a latching, profile for engagement with a running, tool_ The lower end of the inner housing is
received in the cavity of a lower housing. the inner housing is movable with respect to the lower
housing between a running or upper position and a lower or landed position. In the lower or landed
position the -bottom of the inner housing rests on the lower honsing. 
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The internal tree cap includes an inner body that is positioned between a portion of the lower housing
and the central opening of the lower end of the inner 'LouS.111S and also includes a split latch ring
that is located between the upper end of the lower housing and a first exterior shoulder of the  inner
housing. The split latch ring is on the exterior of the internal tree cap and is trioN/able between an
inner position and an outer position. The split latch ring is initially in the inner position r1ti le the tree
cap is run to the tree spool flin-ing, the movement of the inner bonsing to the lovver or latched_
position the first exterior slicuilder moves the split lotcla ring to its 0 LI er position. In the outer position,
the split latch ring engages a_ locking profile in a tree spool securing the internal tree cap to the tree
spool.                   -rhe internal tree cap fin-ther inc I tides a support ring that is located above the split
latch_ ring and is also positioned around the first exterior shoulder of the inner hensing. The support
ring supports a bill kr seal located directly above the support ring and also being, positioned orritind the
first exterior shoal - der of the inner housing. The downward movement of the inner ho ii sing 10 t He
lower or latched position energies the bulk seal by moving it onto a_ larger diameter or the inner ho
using until it reaches a see011a e,cterior Sta0 Laden The slop-port. ring along with the second exterior
shoutIcier retains the energized bulk seal in position along the exterior surface of the inner housing.
The bulk seals contacts a sealing surface in a tree spool providing a seal between the tree spool and
the exterior of the inte I'll a I tree cap.      The internal tree cap inc.-1 ILI ties expansion plug located in
the central opening of the inner housing that is movable between a lower position and an tipper
position. A spring is positioned between a shonlder of the ecpansiori ping and the inner body is
compressed when the expansion p Ins is in its lower position. Thus, the spring is -biz, sec]. to MC-We
tie expansion plug to its upper position. Ouring the initial running of the internol tree cap the expansion
p Ing is selectively retained in the lower position by expansion pins extending tlia-ofigli openings of a
retainer ring that is positioned between_ the inner Ho ii sing and the expansion ping. An expansion
ring prevents the retraction of-the expansion pins while the inner hon sing is in its upper or rimming
position_      LI non_ laa cv elaaelatOrt he inner lao u sing to the landed or lower position, the
expansion ring moves outward into a recess in  he inner housing, This xec-c-ss is located above the
expansion ring while the inner hoasing. is in the ranning position. The outward mo,ement o f the
expansion ring permits the spring to push the expansion plug upwards causing the expansion pins to
retract. The Tip-ward position or the expansion plug may retain the split latch ring in its outer position,
which secures the internal tree cap to the tree spool_ The retraction of       expansion- pins is now
permitted clue to the outward expansion of the expo tisi on ring. The (low 11W a rd 'no Niel= eta t or
he inner housing also causes the first exterior shoulder of the inner he-using to nio-ce.- the split latch
ring to its cater position engaging a lock profile in the tree spool securing the internal tree cap to the
tree spool. The downward movement also energizes the bulk seal sealing the exterior of the internal
tree cap with a seal profile of the tree spool.      The internal tree cap may also include a flow pal,: Sflg,
dare ugh t He tree cap_ The flow passage ma y pernait the equalization_ of pressure above and below
the tree cap, the flushing or the tree cap, or the injec-tion or -in inhibitor below the tree cap ITpC31-1
installation of' the internal tree cap onto a tree spool, the upper end of the inner body may be flush or
be located below the upper end of the tree spool. The landed internal tree cap may also provide a
collateral beneficial locking means fir a tubing hanger already seemed -within the tree spool_ '['i.e
internal tree cap may also incluide a lower seal that seals against o portion of the tubing Hanger_ The
lower seal may be a metal seal that forms o metal-to-metal seal with the tubing hanger. The internal
tree cap may include a lower extension connected to the lower 114.-31-1SillS that -forms a metal- 
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to-metal seal with the tubing, hanger. The- internal tree cap may form a nnetal-to-nnetal seal with the
tree spool in additio fl 1.0 the eheWEGed bulk sea - _AA terlaa tively, the billk seal naa y be replaced
with a metal-to-metal seal. "The internal tree cap may further i VIC lode a shagt,coaracctiza to the
lower housing, ofthe tree cup_ Upon lahams in the tree spool, a sealing element on the stinger may
create a seal within a sealing bore within the tithing hanger_     The internal tree cap may taclocie a
lower adapter that may be c trainee ted to the lower hot' sing. The lower adapter may include at least
one scaling, element adapted to seal on the enter diameter of the ii-p-per neck of the tithing hanger_
There sealing element may be comprised of hardened plastic or other material that is acceptable for
sub sea n se and will minitininr damage to the tithing hanger neck_ The lower adapter permits the tree
cap to be medal., adapt-his the tree cap to be nsed. in varions applications. _For example., a stinger
may be connected to the lower adapter_ The stinger- may inchide metal lip seal that iipon installation
of' the tree cap on the tree spool the metal lip seal is positioned within the -upper plug seal profile of
the Tubing hanger providing a seal between the stinger and the tithing hanger_ -rho stinger may hie
lade two metal lip seals providing a hi-directional seal_ "The profile of the lower adapter may be
configured to -provide a collateral beneficial locking in cans to various con figitrations o f tubing
Hangers _     A...thither embodiment is a method for installing an internal tree cap in a tree spool_
"The oa i ti c.-1 rides 1 atething, a bore protector running tool into a locking profile of the intel-Th-11
tree cap. The loclsthig profile is in an inner hot' sing aaa t is nio-vable between a ninth rig, position a
lad a latched position _ "The method includes running the internal tree cap to a tree spool with the
bore pro tec tor miming tool c 011aaee ted I 0 a arm string and I alath rig, tI1C: internal tree cap on top
of a tithing hanger that is already connected to the tree spool_ The method harmer includes dropping a
device, snob_ as a bull or a dart, down the drill string_ The device lands on a totwahle piston of the
horn protector ninth rig too I The pi ston is talCEVal, Ic ri-po ii p res sit re             the drill string. The
method also mein des increasing the pressure within the drill string and moving the inner honsing of
the internal tree cap fro in the running position to the latching position_ The movement of the inner
housing shin-fit-them] sly latches the internal tree cap to a lo eking profile of the tree spool and
energi7os a biilk seal of the internal tree cap_     The method may further include releasing the running
tool fl-mai the internal tree cap as the inner housing moves into the latching position_ flaring the
running step, the bore protector in mains tool and c o mine c tea int 1 tree cap naa y be run through a
marine riser to the tree spool. The method_ may further the lade ogita I rig pressure within the tree
spool below the internal tree cap with the pressure above the internal tree cap through a flow circa it in
the internal tree cap or iIi] ecting a fluid into the tree spool throng,-1-1 a 19 ow ci rcilit i n the internal
tree cap       aaother einbodinient is a nietliod for installing ala internal tree cap on a tree spool that
int:Andes moving the internal tree cap to a tree spool_ "The int elThl 1 tree cap includes an_ inner Hon
sing that is movable between_ a running position and a attit Iii rig, positio The it, tier Iiortsi rig, 2, f the
internal tree cap remains in the ninth rig, position while the internal tree cap is moved to the tree spool.
The th_CI a _the Ludes landios the internal tree cap on top of a -tithing hanger c onnected to the tree
spool and remotely a Crtalati la.g the inner honsing, of the internal tree cap to move Trona the running
position to the latching position. The movement or the inner holtsing sininltanemisly- late lies the
internal tree cap to a toe killS profile of  the tree spool and energizes a balk seal ofthe internal tree
cap. The method may include using a 1-220'1 to move the internal tree cap to the tree spool.
nothe.r ern bodiancut of the present di sc lo stare is directed to an internal tree cap_ The tree cap can
comprise an ripper housing having an -tapper end, a lower end, and a central opening t bra ugh. the
upper lac:, ii sing The la pp Cr end can Ha ye a latching profile for engagement xvith a ruirmi lag too I_
A. lower housing can be adapted to Tee eive the lower end of the upper housing. The upper housing
can be movable with respect to the lower Ho ii sing betWeel1 a running position and a landed position.
A set ring can be positioned around the lower Housing, the set ring being movable between an tapper
position and a lower position. The set ring can be fixed to the upper Housing in such a way that the set
ring and npper lion sing move in sync x'ritla each other_ An outer split latch ring can be positioned
around an exterior ofthaz.- internal tree cap. TiThe outer split latch ring can he movable between a first
inner position and a first titer position, wherein a downward movement of the set ring is capable of
plashing the outer split latch ring outward to its outer position as the tipper Ina LI sing moves to the
landed position. An inner split latch ring can be positioned between the upper Housing and the lower
housing_ The inner split la tc..-la ring can be movable bet weexa a second outer position and second
inner position_ '112e tree cap can also comprise a lock device positioned above the inner split latch
ring when the inner split latch ring is in the second outer position. The lock ilex-ice can be configured
to push the inner split latch ring inward to the second inner position when the -upper housing is in the
latching prisiticin. -File lock device can Be capable of exerting inward pros Sare, 011t0 the inner split
latch ring, thereby hcilaing, it in its inner position_ siapport ring can be positioned above the outer split
latch ring about the exterior of the internal tree cap_ A. sealing means can be positioned so as to
provide an effective seal -between the lower tionsing and a tree spool when the internal tree cap is
positioned in the tree spool_ 
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F312.1-FVF 1-3ff.SC-12.1-FrflaCaT9 CIF -FT-Tff.1-3-R. AWITIC S      FlaCi. 1 shows a partial
Cutaway aziew of one embodiment of an internal tree cap in a narming-in position_              2 shows a
partial Cll t wwz, y view of the low profile tree cap of VIC+. 1 in a landed or latched position.      FIG. 3
shows a cross-section view of an internal tree cap prior to landing in a tree spool.      FTC. shows a
cross-section view of an internal tree cap latched in the locking profile or a tree spool.      FTC_ S
shows a cross-section  coinparison view of one embodiment of an internal tree cap 600 with one half
an internal tree cap 600A illustrated running into a tree spool and one halroran internal tree cap 60013
illustrated as Ia tolled int o the Icic king profile of the tree spool.             -FTC-. 6 sh ov s at 1 rixploded
view of one embodiment of an internal tree cap      FIG. 7 show s one emb odiment of Et system
titscad to install an internal tree cap on a tree spool.      FTC_ 8 shows a partial c uthway view of one
enth od ma cia t of an internal tree cap that includes a lower adapter that seals on the exterior of the
tapper neck of a -tubing bringer.      FIG. 9 shows a partial cutaway view of the internal tree cap
of-FTC. 8 with the inner housing or the internal tree cap moved to the latched. position. 
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FIG. 10 shows a partial cutaway view of one embodiment of an internal tree cap that includes a lower
adapter that both   seals on the wfterior or the upper neck- of a tubing Banger and provides a collateral
beneficial lockri rig, mechanism fir, r the tubing Banger.      FIG-. 11 shows a partial cutaway view of
one calbodinient of an internal tree cap latched within a tree spool, the internal tree cap including a
lower adapter that includes a collateral b enefic ia 1 lo c king mocha ni sin for a tubing iia lager.
FICri. 12 shows a partial cutaway view of the int eratal tree cap of ETC 11 with the tree cap in the
naming in position.      FIC:sHow s a partial Cu t.a way view of hie internal tree cap of FTC-. 11 with
the tree cap in the latched position      ETC 14 shows a partial cutaway view of one embodiment of an
internal tree cap that includes a stinger adapted to seal in the tipper plug sealing profile of a Mtn rig,
itELI12,er.       1'1(3t 15 shows a partial cutaway view of the internal tree cap of FTC-. 14 with the
stinger inserted into the upper atec-14-- of a tubing hanger.      FIG-. 16 shows a cross-section
close-up view of a stinger being inserted into the upper neck of a tubing Hanger 
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EICS 17 snows a cros s-see non close-up view of a stinger B eing ran into the up per nec It of a tubing
Banger.      FIG-. 18 shows a cross-section close-ap view of the stinger landed in the ripper neck  a -ta
bins hanger p royi di rig a metal-to-metal seal in the upper plug sealing profile of the in-5111S
laZ111Ser.      FTC-. 19 shows a cross-section view of a portion of an internal tree cap that may be
used in c onnection with a gas lift operation of a well_      FTCL 20 shows a cross-section view of
internal tree cap that includes a sealing stinger that may be used in connection with a gas lift operation
of a well.      FT Cji 21 shows a cross  -s ecti o ii close  -ilp view- of-a portion of an embodiment of an
internal tree cap that provides metal- to - metal seals for rise with a gas lift operation of a well_
FIG-. 22 shows a cross-section close-up view of a portion of an embodiment. of a stinger that provides
for a hi -directional in eta I - to-metal seal within the upper ping sealing profile of the tubing Banger.
1r1C3-. 23 shows a partial cross-section view of an internal tree cap that inc lades a wire line p Ina p
roB lc in a run ning-in position      FT (3- 24 shows a partial cross-section view of an internal tree cap
that includes a wirelitte plug profile in a landed_ or latched position.     ETC 25 shows a cross-section
view of an internal tree cap that inclades a wire Ii nc p1 rig pro tile landed in a tree      FT (3-. 26 shows
a cross-section view or an internal tree cap that inc lades a wit-eta:le plug profile in a ratining-in
position with the internal tree cap landed, bat not locked in a tree_ 
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FT Ci. 27 shows a cross-section view or an ifft erna 1 tree cap that inc In des a wit-eh:tie plug profile
being retrieved fi-orn tree.      FIG-. 28 shows a close-tip view of one embodiment of an internal tree
cap scaling assetab lies.      Whi lc- the di sclo sure is susceptible to van ons modifications and
alternative fortas specific embodiments have been shown by way of cpra nip le i fl the d ravvi flp,s and
will be described in detail herein_ I Towever, it should he understood that the disc los ure is not
intended to he thathea to the panic LI - lar loans di sclo sed .1-2tither the intention is to cover all
modifications, equivalents and alternatives falling within the spirit and scope of the invention as defined
by the appended c SC_-712113-1-IOrP/ OF II-LIU S1JLAIFT'VF. TRAVIT101-31-N4fT-PTTS
Illustrative embodiments or the disc lo s ti re are described below as they might be maiploy ea in an
internal tree cap. In the  interest o clarity, -not all featnres or an an trial implementation are described
in this specification_ It will or course Be appreciated_ that in the development of any such actual
enabodain en t, .1_11117 el-C) las implementation-spec i tic dcci sion s 11-11A St be made to achieve
the developers speci tic goals, such as co rn - pli anc e with system-related and bnsiness-related.
constraints, which will vary ftona one implementation to another. Moreover, it wi II be appreciated that
snob a development effort 'night be c oinplex and ti 'ne-co ii sti hitt won Id nevertheless be a routine
undertaking for those or ordinary skill in the art having the Benefit of this di self:, slur_    Fit it her
aspects and advantages of the yarions embodiments of the disclosure will become apparent fi-ona
considertion of the Following description and arawinss. 
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PIO. 1 shows one embodiment or an internal tree cap 100_ The internal tree cap 100 inc,Indes an
inner housing 105 and a lower lion sins -120_ "Ilie inner Ito usins 105 incl LI des a 10 cidtas profile 110
that may be adapted to engage a running tool 400 (shown in FIG. 7). One example- of such as a
running tool is a Bore protector running tool_ The locking profile -110 is shown for illustrative purposes
only and may Be adapted to engage various running or setting tools as would be appreciated by one
of ordinary skill in the art haying, the benefit of this disolos nrc. The inner housing 105 i tic:irides a
central  bore running the length of the housing and. also hie in des a first exterior slionlder 170 and. a
second exterior shoulder 175. The inner housing 105 is movab lc- Between an tipper or running
posit-loll, as shown in FTC_ 1, and a lower or latched position, as shown 2. The lower lionsing 120 is
adapted to rec eive the lower end of the inner Housing 105 when it is moved into its lower or landed_
position_     A_ split latch ring 155 is positioned around the exterior or the internal tree cap 1100. "The
split latch ring 155 is movable between an i rifler position, as shown in ITIO. 1, and an other position,
as sliown ifl 2_ While in the inner position, the first. exterior shoulder 170 or the inner housing 105
rests on the split latch ring 155. The downward movement or the first exterior shoulder 170 as the
inner 1101_1s il1g, 105 moves to the latching position pushes  the split latch ring 155outward to its
("mei-position_ A support ring -160 is positioned above the split latch ring 155 about the exterior of the
internal tree cap 1_ OS. Above the support ring 160 is a bulk seal 165 that is energixed by the
downward movement of the inner housing 1 OS as discussed in more detail in regards to 2.     The
internal tree cap 100 also inc hides an inner body 125 that is positioned Between the inner honsi ns
105 and a central p it-dec.:tit-311 from the bottom of the lower lion-sing 120. A.. sp ring 135 may be c
omen-es sed between a slionlder of the inner body 125 and. a shoillder or an expa IDS ion phis 130.
The expansion pins 130 is movab lc: between a lower position, shown in -FTC 1, and an la pp er
position, as shown in F10. 2_ "The spring -135 is biased to move the expansion plus 130 to the upper
positio ii, bnit OCT, a 11 s i o 11 pins 145 prev-ent the upward_ 1110,67Cr. in tat of the expansic,n
pins 130 while the inner- housing 105 is ifl its running position_     A retainer ring -140 is C: 011_11e
CZ Led to the top portion or the inner body 125. 'The retainer ring 140 may be threaded to the inner
body it 25 or various other means may he used to connect tosether the two parts as would Be apprec
lilted. By one or ordinary skill in the art having the benefit of this disc lo sure. 'The expansion pins 145
projec t inwards through openings -146 (shown in -FT(11_ 6) in the retainer ring 140. _An expansion
ring 150 is positioned Between the inner housing 105 and a recess between the inner body 125 and.
the retainer ring 140. The expansion ring 150 prevents the outward inovernent of the expansion pins
-145 while the inner honsins 1 OS is in its running position.    FIG-. 2 shows the inner honsing _I OS
moved_ into the latched or lower position. When the inner housing 105 is in the latched position a
recess 115 (shown in FTC; 1) on the inner surface of the inner Hon sing 105 aligns with the expansion
ring 150 permitting the expansion_ ring 150 to 11ThCree outwards or expand into the recess 115. The
cartv.7ard expansion of expansion ring 150 permits the spring 135 to force the expansion plug 130
upwards_ -"is the expansion plus 130 moves npwards, the larger outer diameter of the plug 130
pushes the expansion pins 145 outwards as expansion ring 1150 no longer is positioned to hold the
expansion pins 145 in their inward position_The expansion plias-130 in the ripper position retains the
split latch ring 155 in its miter position engaging a locking profile in the tree spool until a running tool
depresses the exparlSitirl plfig 130 to retrieve the internal tree cap 1 00 _           discrissect above, the
CLOW rkW rd f11 Ctee f11 cot of the inner housing 105 Forces the split la tcli ring 155 outwards a s
the first exterior shoulder 170 moves past the top of the split latch ring 155. The downward movement
of the inner housing 105 also energiros the bill k- seal 165 located on the exterior of the inner housing
1 OS as the upper adjacent portion of the inner housing 105 Has a larger outer diameter Ham the
diameter of the inner licarsixag 105 at the initial position of the bulk seal 165. The support ring 160 and
second exterior silo-lalacy 175 help to ensure the bulk seal 165 is adequately energrced and help to
sec tire tHe energi:ced EU lk seal 165 in place_     FIG. 3 shows the internal tree cap 100 being
lowered into a tree spool 200 with the lArller sleeve 105 in the miming or Tipper position_ FIG_ 4
shows the lower housing 120 of internal tree cap 100 landed on a tubing hanger 300 installed in the
tree spool 200. The inner sleeve 1105 has been_ shifted to the latching or lower position causing the
outward movement or the split latch ring 155 to engage the locking profile 205 ofthe tree spcfol 200_
The internal tree cap 100 secured to the tree spool 200 may provide a c ol lateral beneficial locking
means to prevent the ti p ward movement of the hibing hanger 300 dne to well g res. stir.= The balk
seal 165 has b eenene rgir.ed and provides a seal between the internal tree cap 100 and the tree
spool 200_               S shows a cross-section comparison view ol- one canbedinnent or an internal tree
cap 600 with half of the internal tree cap 60 0.A. being run into a tree spool 200 _next to another
half-of-the internal tree cap 600FT latched into the tree spool 200. The internal tree cap 600 may
include a fluid passage that permits the flushing or the internal tree cap 100 or permits the injection of
an inhibitor into the well below the internal tree cap 600_ Farther, the Bind passage may permit the
eqn a lia Hon of pressures above and below the internal tree cap 600 prior to removal of the internal
tree cap 600 From the tree spool 200. The top of the internal tree cap 600 may be flush with the top o
1- the tree spool 200 w hen latched into p lace as shown by internal tree cap 6001=3in FTC_ S. This
low profile or internal tree cap 600 may be beneficial in preventing accidents or collisions with other
equipment while working or providing maintenance on The well     FT C+ 6 shows an exploded view of
the van outs components of one embodiment ran int enaal tree cap 600 a rad ific 1 u s additional
sealing elements seal pack 107 and 0-ring 108 to provide seals between the inner body 125 and the
inner lamas-ins 105 and the lower honsi rig 120_ 
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In one embodiment, a-12.0NT may be used to rim the internal tree cap to the tree spool. Once the let
eraral I tree cap Has landed on the tree spool, the internal tree cap ma y be remotely act-nate d to flrl
OW a ft inner h oils iti g fro in the ruin ni rig po s iti o ii to latched position simult -MOO ii sly sec tiring
the inter-mil tree cap to the tree spool and energi:cing a sealing element between the exterior of the
internal tree cap and the tree spool. While in the latched position, the internal tree cap may provide a
collateral benclac ial locking means to prevent the upward movement of a tubing hanger within the tree
spool_ -i-he internal tree cap naa y be a low profile internal tree cap that is flush or below the top end
of the tree spool while in the latched position_ The- internal tree cap may inclaidc a 1-1cm, Bypass or
pathway the permits the cd-utali7:ation cil--pressnrc, the -flashing or me tree cap, or the injection or
_fluid below the tree cap_ The flow bypass or pathway may inchide a valve means, SUCH a s poppet
valve, a p-trap vent, or a one-way check valve, or other device to prevent rindesired fluid flow through
the flow path depend-ins of the current application     In one embodiment the internal tree cap naa y be
connected to a running tool, which is used to run the internal tree cap through a marine riser to the tree
spool -The runni rig tOC-/    e ilaCleti a re leasing, means that is -lased to release the manning tool
from the int enaill tree cap onc e the tree cap has been secured to the tree spool. 'The releasing
means may be actuated by an increase in pressure within a drill string connected to the ruin ni rig to 0
1 - iTpon landing on the tree spool, an increase iii p les sure may cause the anavermant of an inner
lamasing of the internal tree cap to move fi-maa a dinning position to a hitcited position. The
movement of- the inner housing to the late heti po sin o fl may sirmaltanecinsly secure the Haten-nil
tree cap to a locking profile in the tree spocil and energize a bulk_ seal on the exterior or Me tree cap _
FIG. 7 shows one embodiment ora system that may be lased to install an internal tree cap 100 onto a
tree spool 200. AS- B-Cntr 500 may- be used to transport an internal tree cap 100 connected to a
Limning tool 400 to the tree spool 200_ The 1R_O-NT 500 may remotely act la a le the I-1_11=111S
IL 0 01 400 to sec lire the internal Hoc cap 100 to the tree spool 200. A_ scaling clement of the internal
tree cap 100 may be set or etaergizaz.-d situnaltanecinsly with securing the internal tree cap -1 00 to
the tree spool 200 _ The Lop of the internal tree cap 100 may be instnlled flush with the top or the tree
spool 200. While the tree spool 200 is illustrated as having a threaded external end co rdi gitriati 011 ii
FIG _ any other suitable co Magri ration can also be employed_ This c-na inc Mae may tree spool
coatis urn - Lions described herein, suet a s, For example, the confign r it ion for tree spool 200
illustrated in FIG-S. 3 and s.              S shows the partial cutaway view- of one embodiment of an
internal tree cap 700 that inc I ude s a filter '702_ -i-he int erna 1 tree cap 700 may be transported to
the well Aaron gla a marine riser connected to the welllaea d stack. The marine riser is often also used
dun rig the chi] Ii rig the well, which process generally uses drilling maid_ As such, residual amid and
particulates may remain within the marine riser as the internal tree cap 700 is run through it _ These
particnlates may coat or adhere to the internal tree cap 700 as it passes through the marine riser,
which may potential ly foul the operating mechanism of the internal tree cap '700_ Further once the
internal tree cap 700 is installed on the wellhend the p anion - lates and/or may settle out of the
column or nbia within thc marine riser and accaannitlate on the- internal tree cap 700 pre F. flti I-12, a
potential pro b lc in with the- op crati rig flleC, - tai sins of the int eran, 1 tree cap 700 _ The
embodiment shown in FIG-. S includes elements to decrease the possibility of failure c-me to the
accumulation_ of nand and/or particulate on the internal tree cap 700.      The- majority- ofthe
components of the internal tree cap 700 are similar to components discussed in previously discu ssed
embodiments. To the extent possible, sixaail-n- elements have Been identified with the s 1111
nutnnt-icar and -their operatic will not be disc u ssed in detail as the operation_ and workings or these
elements Have been_ discussed in detail in regards to FIGS. 1-6.   The internal tree cap '700 includes
a unia passage 185 that permits the removal of nnia trapped by the internal tree cap '700 while  being
installed onto a tree spooL s VV IA la be appreciated by one of ordinary skill in the art Having the
benefit of disclosare, the fluid passage 185 may be IA sed. to flash tree cap, curna Ii e p MAS SAM=
or inject unia FfelOW thc trcr.e. cap_ The tree cap inc Macs a filter 702, which may inc hide openings
703 tlaa t will prevent the thadesired passage of par-lien la tes and/or mad into the dual pa ssagel_85_
The openings 703 on the filter may be adapted to be positioned above the expected tan 0 1-117 t of
accuni lfati 017 cc fp arti en late on the expansion ping 130 as shown in FTC_ 8_ 'Val-it-HAS types of
may be used to accomplish these purposes as would be appreciated by one of ordinary skill in the art
having the benefit of this disclosm-               -f'TCI. 8 shows the internal tree cap 700 in Mc- naming in
pO sition with the expansion pllAS -130 depressed in its lower position. flxpansion. pins 145, as
discussed above, may be used to selectively retain the expansion. plug 130 in its lower position
depressing the spring -135_ The ends of the expansion pins 145 may be shaped to engage with a
corresponding shape in the face or both the expansion plug 130 and the expansion_ ring 150. For
example, the end or the expansion pins may be conical with correspo rich rip, recesses withi fl the
ftces of expansion plug and expansion ring to provide an adequate int erla cc -between the two
element s The u se of a conical shaped striae-0_1re is for illustrative purposes only as Nhriccus
configurations c aid be employed. to provide an adequate interface be-tweet-1 the expansion pi ns and
the adjacent elements, as would be appreciated by one of ordinary skill in the art haying the benefit of
this disclosure. 'The internal tree cap 700 may- include a orientation pin 705 connected to the retainer
ring 1.40, which helps to retain the expansion pins 145 in the appropriate radial orientation so that the
end of the pins engages the corresponding surfaces in the expansicm ping 130 and/or the expansion
ring 150.     The internal tree cap i tic I lades a poppet valve 710 that permits dnia pass below the
internal tree cap 700 through the 
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luid passage 185_ The poppet valve 710 may include a nose 709, a first seating portion 711 (shown in
_I:ICI_ 9), an integral spring 712, and a second_ seating portion 713 (shown in FIG-. 9). The.- spring,
712 biases the -upper portion 0 fun:" poppet valve 7-10 so that the first seating portion 7-11 engages
the lower housing 120 creating a seal and pre-venting ninci flow from traveling throagn the fluid
passage 185 to below the internal tree cap 700_ The first seating portion 711 and the second_ seating
portion 713 are adapted to create metal-to - metal seals with the lower Honshag 120_ _As shown in
FIC-i_ N, when the expansion ping 130 is in its lower position it pushes a Sa inst  he nose 709 of the
poppet valve pushing the first seating portion 711 away from the lower housing 120 permitting fluid
flow through the Ii iii d passage 1.85_ in the miming position, the expansion plug 130 is in its lower
position opening the poppet valve 710 permitting fluid flow throtigh_ the data passage 185_ The
opening of the Maid passage 185 permits the escape of trapped nnia Below the internal tree cap 700
anrtag, installation on the tree spool_ '11-te internal tree cap 700 may include a nut 715 to secure the
poppet valve 710 to the lower housing 120. As illustrated, the spring 712 may be integral to the poppet
valve 7-10_ The poppet valve may be a poppet va Iva inc hiding an integral spring as commercial ly-
offered by T-Tc-lical 13rodu cts Company, Inc . of Santa N4aria, Calif.-rhe use of    one piec e poppet
valve is for ill ILA s Ira I ive purposes only A conventional poppet valve or various other unec hanisins,
such as a check valve, co ILA la be Li tilied f.0 prevent the undesired _now of flU id through the fluid
passage as N7V 0 LI la 1, e appreciated by one of ordinary skill in the art.      The internal tree cap 700
in c I rides a resilient disc ci enaen t 701 that may provide a seal against the manning tool rlii Ic the
internal tree cap '700 is run thninsh the -marine riser to the wellhead _ The disc element 7 011_ may
Help to prevent the ace inn rilation of panic- ill ate an dicir in na on the expansion phi s130 as the
internal tree cap 700 is run anon sla the marine riser. Additionally, falling particulate may a ectinatt la
te on the disc element 70-1 rather than hIlling on the expansion pi ins it 30 a ft er th_e running tool Ha
s been disconnec Led from the int arm, 1 tree cap 700. The resilient disc element may be c onapris ea
of a molded plastic and may be sec tired within an engaging profile of the inner hot] sing 105 or the
internal tree cap 700. Vat-ions configurations and materials may be used for the element 701 to Help
prevent the undesired ac en nmu la ti on of particulate on the internal tree cap 700 as would be apprec
iated by one of ordinary skill in the art Having the benefit oftls disclosure.             discus sod above,
one potential problem that may be encountered when instal Ii rig the internal tree cap is rernovins thtia
trapped_ beneath the internal tree cap. -rue lima passage 185 may he used to remove trapped Bind_
Trapped -Hind may also be a problem between the moving components of the internal tree cap 700_
The lower housing 120 of the internal tree cap may if-IClade a port 708 to permit the removal of
trapped thii d between the inner housing 105 and the lower housing 120_           e internal tree cap 700
in ay in c lnde a IONIA/ el- adapter 720 that is adapted to seal on the exterior sill-face oftlac tipper nee
k 305 (shown in ETC_ 1-1 ) of the tubing hanger 300 (shown in ElCa- _ 4 )_ "The lower a dap ter 720
ina y include a manber of non-metal sealing elements 716-719 to provide a seal on the exLela0r
srirlace of the tipper neck 305.  " I he non-metal sealing  elements Lamy be ii S ad to prevent the leaki,
se of prod tic non fluid and the sealing element may be comprised of hardened plastic  "The
configuration of the sealing elements 716-719 is for Mil strative purposes only as 'variciu s
configurations and ma t en i a 15 comp ri sins sea lins element s may be i i sed d ep end - ins on the
app lic ation as would. be apparent. to one of ordinary skill in the art Having the benefit of this
disclosnre. The lower a clap t er 720 may selectively connected. to the lower Ho u sins. If or example,
the lower adapter 720 may be threaded to the lower hortsins 120_ This may permit the lower adapter
720 to be added onto an internal tree cap 700 originally cot-1stmated without the ability to seal on the
o ti ter diameter of the tipper neck: or the timins Hansen _A_ set screw 714 ma y be cornice ted to the
interface between the lower housing, 120 and the lower adapter 720 to prevent the unwanted
unthreading or the two components_ --,,,--adouts configurations may be used to connect and secure
the lower adapter 720 to the lower Housing 120. Alternatively, the lower adapter 720 and lower Hon
sing 120 may be of rinitary- constriaction as would be appreciated by one of ordinary skill in the art
having, the benefit of this dis elos lire _      "the internal tree cap 700 may Melia ae van at, s sealing
element s to prevent lima now between the interfaces of the components of the internal tree cap 700.
For example, a sea Ii las element 704, s rich as an o-ring, may be positioned to provide a seal at the
interface between the expansion plug 130 and the retainer ring 140. _A sealing el ellaent 706, snob_
as an_ o-rins or metal lip seal, may he used to provide a seal at the interface Between the inner
lacittsins 105 and the inner Body 125_ A sealing element 707, su cla as an o-rins or a metal lip seal,
may be used to provide a seal at the interlace between the inner body 125 and the lower housing 120.
Various configurations of scaling elements may be used to prevent fluid flow  between the components
of the internal tree cap as would be appreciated by one or ordinary skill in the art haying, the benefit of
this disclosure. 
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trICri. 9 shows the internal tree cap 700 in the landed and latched position. The inner Housing 105 has
tpoyea down pitshins ont the split latch ring 155 to ensase a locking, profile in a tree spool_ The
movement to the latched position permits the upward movement or the expansion plus 130, which di s
exawt g, es 1IVIla1 the nose 709 of the poppet 7110 pernaittins the spring 712 of the poppet 710 to
force the first seating portion '7-11 of the poppet 710 against the lower housing -120 closing the fluid
passage 185 through the internal tree cap 700. 1 ri or to removal of the internal tree cap 700 from the
tree spool, a running tool may be used- to depress the expansion -p Ins 130 pits la ins the First
seating, portion 711 away from lower hottsi rig, 120 opening, the nand passase 185 thronsh the
internal tree cap 700_ "the pres SLI re above and below the internal tree cap 700 may be ecipalixed
through the fluid passage 185.      FTC_ -10 shows an ernlacadirmant of the internal tree cap 700 that
inc Irides a lower adapter 730 that has Been adapted to engage the top portioaa of the talbins laa
xaser and act as a c calla t era 1 beneficial Ic, eking means when the internal tree cap 700 has bee
seamed to the tree spool_ -The lower adapter 7:10 ma y inc 1 ILI tie a p ha ra li ty of op eMaass 735
ic, p ea-nth t t He pa s Sli se of fluid past the lower adapter 730_ _As discussed above, the lower
adapter 730 may be selectively connected to the lower housing 120 to permit the addition of the lower
adapter 730 to all internal tree cap in aniafactaared withcant sue h an adapter_          configiaration of
the lower adapter may Be adapted to engage and secure different tubing hangers as illustrated by the
lower adapter 830 and internal tree cap 800 in FIG. 11.      FIG. 11 illustrates one embodiment of an
internal tree cap SOO secured to a tree spool 200_ -rhe lower housing -105 has ...ea to the latched
position pushing the split latch ring -155 out to engage the locking profile 205 of the tree spool 200.
The lower adapter 830 may Be adapted with all onter projec - ti on 831 that may act as a collateral
beneficial I oc king, mechanism to secure the tubing hanger 300 when the internal tree cap 800 is sec
urea. to the tree spool 200_ "flae lower a da p ter 830 may be adapter to engage the tobing hanger
300. -]The lower adapter 830 may include a plawality of openings 835 to permit fluid to no,/ past the
lower adapter 830 while the internal tree cap 800 is installed into the tree spool 200. "the movement of
the inner Hon sing 105 permits the tree cap to sitanaltancronsly ensage the tree spool 200, set the
lattlk seal 165, and secondari ly lock down the ft-thins hanger 300_ -The lower a da p ter 830 may ixac
lu de a sealixas element 840 or a plurality of sealing elements to provide a seal between the lower
adapter 830 and the tipper neck 305 of the tubing hanger  300_ -The sealing  lernen t s may Be one of
vario us sealing elements,  snc h as an o-rins or metal lip seal, as would be appreciated. by one of
ordinary skill in the art having the benefit of this disclosme.      VICiLS. 12 and 13 iIInstrate the internal
tree cap SOO of- PTO_ 11 alone without the tree spool_ VTCi. 12 shows the internal tree cap 800 in
the rumains position with_ the lin id. passage 185 open. FIG. 13 illustrates the internal tree cap 800 in
the latched positioned with the poppet valve 710 closing the fluid passage 185 through the internal tree
cap ROO         IC _14 i I hastrates one embodiment of all internal  tree cap 900 that ixac ha des a
stinger 950 connected to a lower a da p ter 930. "the lower adapter 930 Mil y be selectively connec ted
to the lower housing, 120 of all internal tree cap permitti las the lower adapter 930 and stinger 950 to
be cottneeted to an internal tree cap originally ma nil Ell el Urea -v./in-tout these components. FIG-. 14
shows the internal tree cap 900 in the run-  ning in position. The stinger 950 is adapted to provide a
seal between the stinger and the -upper plug seal profile 310 (shown in PIGS_ -16 and -17) in an
upper neck 305 ofa tubing Hanger 300 or alternatively in the upper ping seal profile in a ttabing Hanger
crossover. The stinger 950 includes an upper snide si ectre 9 01, a sealing portion 902, aria a lower
guide sleeve 903_ The guide sleeves 901, 903 may aid proper orientation of the stinger 950 during
insertion into the ii pper neck_ 305_ .112e gt.1Cie sleeves naa y be cotaiprised of a Sul_ table material
for construction of a sub sea component, stitch as OPT -Ft TNT, that may be adapted to mini mire
potential damage to the tithing hanger neck_ The snide sleeves 90-1, 903 may include slots 904 to
permit fluid to flow past the stinger 950 while the stinger 950 is inserted into the tubing hanger 300.
15 shows the stinger 950 inserted within the ripper neck 305 of the tithing hanger 300_      In an a It
erfla ti Net emb o din-tent , a chat hilered ed g e 905 or me stinger 950, shown in PIG. 14, can be c
ontighred to seal igainst the Tubing hanger 300. In an embodiment, an additional seal, shell as a
sealing ring (not shown), can be inch:Lac-a at position 905 to help provide the desired seal. 
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FIG. 16 shows a cross-section view of a close-up of the stinger 950 first being inserted into the tipper
neck 305. The stinger 950 includes a sealing portion 902 positioned belAveen a lower snide sleeve
903 and an upper snide sleeve 90-1_ I Tpon in into the upper neck 305, the lower snide sleeve 903
will first contact a first guidance profile 306 in the -upper neck 305. The diameter or the first guidance
profile 306 is adapted to help vertically orient and staid.= the stinger 950 into the thbing hanger_
The upper neck 305 inclia des a second guidance profile 307 that is located below the first guidance
profile 306. The.- second_ guidatac e profile 307 has a smaller inner diameter than the first guidance
profile 306 to better orient the stinger 950 during insertion into the tubing hanger_ _As the lower snide
sleeve 903 contacts the second snit-lance profile 307, the ripper guide sI ce-v-e. 901 contacts the
inner ripper diameter 308 of the upper neck 305_ The engagement Between the inner upper diameter
308 and me second snidatace profile 307 provides cit. al SU tChlhee to the stinger 950_ The dual_
guidance points help to ensure the stinger 950 is vertical before setting the seal within the -upper ping
seal profile 310 to help prevent damage to the seal during insertion of the stinger 950_ The inner bore
or the second guidance profile is the upper plug seal profile 310. FIG. 17 shows the stinger 950
positioned with the seali 02, portion 902 located above the upper ping seal profile 310_ The stinger
950 is inserted within the hating Hanger until the lower snide sleeve 903 c ont acts a shoulder 309 of
die tithing hanger_ The shotdder 309 prevents rn rther downward nacycement or the stinger 950. At
this position, a sealing element 9-15 ofthe sealing portion 902 is positioned to create a seal against the
tipper ping seal profile 310 as shown in EdG. 18. The sealing element 915 Lamy be a metal lip seal
that creates a metal-to -the t.211 seal with the upper plug seal profile 310_      PIG. 19 shows a c
ross-secti on view of the interfac between the lower Ito using 120 and the lower adapter 930 and the
interface between the lower adapter 930 and the stinger 950. FIG. 19 ilInstrates the running tool
released from the internal tree cap al lowing the poppet 710 to create a metal - to-metal seal between
the first seating portion 711 and the lower Ho ti sing. 'The sec cam" seating portion 713 also creates a
metal-to-metal seal between the poppet 710 and the lower housing 120. The stinger 950 may include
a metal lip seal 940, which creates a metal-to-metal seal between the stinger 950 and the lower
adapter 930_ PIG _ 19 also illustrates  a port 708 through the lower housing 120, which permits the
remo val of flu id wi tlain a2e cavity of the lower bon sing 120 as the inner hoLising -105 moves
downward to the latched position.      VIC'S_ 20-22 show one embodiment of an internal tree. cap 750
that may Be nsc-d in with a gas lift on the well_ f1C-i. 20 shows a cross-section of the internal tree cap
'750 that prevents Fl uid flow through the internal tree cap '750 with meta I- to - metal seals provided
by the poppet 710. Sealing elements 706, 707, and 755 prevent ntua leakage between the various
otaxponents of the internal tree cap 750. In partic filar, scaling element '755 prevents flnid leakage
Between the lower honsing-120 and the lower adapter 930_ The internal tree cap may itac hide radial
flow ports 760 as sHown in FIG. 21 whicla permit the removal of trapped fluid as the internal tree cap
is sixnultanetntsly seemed to the tree spool and the, seals are set preventing iltna now through and
around the tree cap. The stinger 950 rnay inc hide a metal sealing element to prevent fluid leakage
between the stinger 950 and lower adapter 930 interface_ The stinger 950 may include a hi-directional
sealing element 980. The bi-directional sealing element may comprise i70 metal lip sealing elements
916, 917 that provide a hi-ail-cc-Ai nal seal when set withi fl the tipper ping seal profile 310 of the
tubing hanger as shown in VIC_ 22_      FIGS. 23-27 illustrate one exalboannent of the present
disclosttre an internal tree cap 1000 that inchicles a cavity 1010 Having a pro tile to accept a wirelixae
ping. 1-7I0. 23 shows a   ross-SCASti 0 11 view of the 11nel-11'511 tree cap 1000 in a run fli rig
position_ The internal tree cap 1000 i tic hides an tipper Bons-nag 1020 and lower laoiising 1030_
'11ae tipper housing 1020 includes a locking profile 1040 that may he adapted to engage a running
tool, sncla as the running tool 400 shown in 110. 7. The locking profile 1040 is shown is fOr illitstrative
pi-tr.-poses only and may be adapted to engage various _running or setting, tools as would be
appreciated by one of ordinary skill in the art having the benefit of this disc los:Lire_ The ripper
housing 1020 includes a central bore running the length of the bon sing. The upper housing 1020 is
movable between an -upper or running, position, as shown in 1710. 23, and a lower or latched
position, as shown in FTC_ 24_ The lower housing 1030 is adapted to receive the lower end of the
ripper I-ions:nag -1020 when it is moved into its lower position. A set ring 1050, positioned around the
lower laonsing 1030, is 1210 VU11) le between an upper position, as shown in FIG. 23, and a lower
position, as shown in FTC_ 24_ The set ring 1050 is fixed to the upper housing 1020 in such a way
that the set ring 1050 and ILI pp ex- ho ii sing 1020 move bet ween respec live ILI pper a tad lower
positions in sync with each other as shown in FIGS. 23 and 24.      Aft outer split latch. ring 1060 is
positioned around the exterior ofthe internal tree cap 1000_ The outer split latch ring 1060 is movable
between an inner position, a s slain-via in FIG. 23, and art oat ex- position, as show la in F1C3_ 24_
While the outer  split latch ring 1060 is in the inner position, the set ring 1050 rests on the outer split
latch ring 1060. '11te downward inovemein of set ring 1050 as the ripper housing 1020 moves to the
lower or latched position pushes the outer split latch ring -1060 outward to its outer position_ 
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A lock device 1080 and inner split latch_ ring 1090 are located inside an annular cavity between the
tipper bon sing 1020 and lower housing 1030_ A. Bottom edge of the inner split latch ring 1090 abuts
an inward-facing lip of the upper hortsing 1020_ The inner split latch ring is movable between an outer
position, as shown in FTC_ 23, and an inner position, as shown ita FIG. 24. As slaown in FIG. 23,
while the inner split latch ring 1090 is in the enter position, the lock device 1080 rests on the inner split
latch ring 1090. While the -upper housing 1020 is in the latching position, a downward nnwe-  mem on
the lock: device 1080 pushes the ituter split latch ring 1090 inward to its inner position. While the lock
device 1080 remains in a lower or locked position, as shown_ in PIC_ 24, the loc ic devic e 1080
exerts inward pressure onto the inner split latch ring 1090, thus holding it in its inner position. In its
inner position, inward-facing grooves and ridges on the inner split latch ring 1090 interface with
corresponding can-ward-facing grooves and ridges on the lower Housing 1030. While the inner split
latch ring 1090 grooves and ridges and the lower housing 1030 grooves and ridges are so
interconnected, and the lock device 1080 remains in its lower position, the inner split latch ring 1090
cannot be moved upward in relation to the lower housing 1030, which likewise prevents the tipper
housing 1020 from upward movement in relation to the lower Housing 1030. While the upper Housing
1020 is thus prevented. from moving to its tipper position, the set ring 1050 cannot be flit cnnza into its
tipper posit-inVI, which i ii turn prevents the oil ter split latched ring 1060 from moving into its inner p si
non_         support ring 1070 is positioned above the outer split latch ring 1060 about the exterior of the
internal tree cap 1000. Above the support ring 1070 is an- outer sealing assembly 1100_ The internal
tree cap 1000 Furtlaer includes an inner sealing assembly 1110 positioned around the lower housing
1030               -FTC 25 shows a cross-section view of the internal tree cap 1000 in a tree spool 1120
with the upper Housing 1020 in a lower or latched position and the lock device 1080 in a lower or
locked position_ sdiscussed above, while the lock device 1080 is in its locked position, the tipper
housing -1020 cannot be moved to its upper position, which_ prevents the outer split latch ring 1060
from being itimzed to its inner position. ShOWIl in ETC 25, ridges and grooves, or a mating profile,
around. an o LA f el- ease or the o LA t ex- split. latch ring -1060 interface with corresponding ridges
and grooves, or a inatixag profile, on an i liner start-ace of the tree spool 1120, which prevent s
removal of the interns 1 tree cap 1000 from the tree spool 1120_ While the internal tree cap 1000 is
latched into a tree spool 1120, the outer seal assembly 1100 remains in contact with the tree spool
1120 inner surface.     PIC_ 26 el-epic t s a cross-section view of the internal tree cap -1000 in a tree
spool 1120 with the upper Housing 1020 in an tipper or running position. As shown in FIG-. 26, with
the locic device 1080 in its ripper position, the inner split latch ring 1090 is able to move to its tinter
position, which allows the upper housing 1020 to be in its upper position, can sing the outer split latch
ring 1060 to be in its inner position, which allows for removal of the internal tree cap -1000 from the
tree spool 1120_             27 shows a cross-section view of the internal tree cap 1000 being retrieved
from a tree spool 1120 with the tipper housing 1020 of the tree cap 1000 in its upper or runni rig
positioxa.            depicted in Fick . 23-27, the internal tree cap 1000 inc brides a wire p lug cavity 1010
In run cid as a rm,cc ss -with i fl the wire Ii ne ping tipper receptor 1130 and an in flier lower body -1 40
The wireline plug rec..-ep t or -1 -130 ixaclii des an internal cavity 1010 into which a wire-line ping may
be seated. As shown in FIG-. 28, the outer sealing assembly 1100 
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ompris es an otiter seal 1 -150 and. an inner seal 1160. When the internal tree cap 1000 is set. inside
a tree spool -1-120, the seal 1150 contacts and seals against an inner surface of the tree spool 1120.
The seal 1160 contacts a seal expansion piece 1190_ The seal expansion piece 1190 has an ripper
position and. a lower position, corresponding to the tipper and lower positions of the upper housing
1020. An inner seal assembly 1110 outer seal 1170 contacts an opposite surface of the seal
expansion piece 1190. An inner seal 1180 of the inner seal assembly 1110 contacts an outer surface
of the lower housing 1030. As depicted in FlCi. 28, the seal exp ansion piece has two grooves 1200,
each corresponding to a seal assembly. When the upper housing 1020 is in an upper position, the seal
expansion piece 1190 is also in an upper position, wherein seals 1160, 1170 are positioned within the
grooves 1200. As the seal expansion piece 1190 is lowered into its lower position by downward
movement of the upper housing 1020, the seals 1160, 1170 are forced out of the grooves 1200, which
pushes each seal assembly 1100, 1110, away from the seal expansion piece 1190. Thus, as the upper
housing 1020 is lowered into its lower position, the seal expansion piece 1190 also lowers into its
lower position, causing the outer seal assembly 1100 to expanded outward, which results in a tighter
seal against an inner surface of the tree spool 1120. At the same time movement of the seal
expansion piece 1190 into its lower position causes the inner seal assembly 1110 to contract inward,
which results in a tighter seal against the outer surface of the lower housing 1030. As will be
appreciated by those of ordinary skill in the art, other sealing means may be used that would still fall
within the scope of the present disclosure.     Although various embodiments have been shown and
described, the disclosure is not so limited and will be understood to include all such modifications and
variations as would be apparent to one skilled in the art.  What is claimed is: IL. An internal tree cap,
the tree cap comprising: an inner bon sing having an Tipper end., a lower end, and a central opening
through the inner Hon sing, the upper end having a latching profile for engagement with a running tool;
a lower honsing having an ripper end and a lower end, the lower Hon sing adapted to receive the
lower end of the inner non sing,, wherein the inner housing is _movable with respect to the lower fion
sing between a running position and a landed position; an inner body, the thnet body located between
a _portion of the lower housing and the central opening of the lower end of the inner housing; 
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a split latch ring located betWeela the tapper end of the lower Hon sing and a first exterior shoulder of
the inner Honsnag, the split latch ring being movable bervveen an inner position and an outer position,
-.7wherein in the Olt ter r)0 SitiOla the split latch ring elaSaSeS a locking profile in a tree spool; a
support ring located above the split latch ring and positioned around the first exterior sho nlder oAT
tlae inner braising; a lanlk seal located above the support ring and being positioned around the first
0,c-tea-tor shoulder of the inner Housing; an expansion ping located in the central opening of the inner
lion sing, the expansion ping being movable between a lower position and an ripper position; a spring
positioned between a shoulder of the expansion pins and a shonider of the inner body, the spri 11S,
ha11S, biased to move the expansion plug to the -upper position; a retainer ring connected to the
inner body within the central opening of the inner Ho 71 SiI1S; t lea st one expansion pin, the
expansion pin being MON/ - al, lc- from an inner position and an outer position through an opening iii
the retainer rif12,; an expansion rirkp, I o catca between an exterior surface of the retainer ring and the
central opening of the inner Hon sing, wherein the expansion ring retains the at least one expansion
pin in the inner position when the inner housing is in the running position; wherein when the inner
housing moves to the landed position the expansion ring- expands into an interior recess of the inner
housing, the expansion pin moves to the outer position, spring moves the expansion plug to the upper
position, the first exterior shoulder moves the split latch ring to the outer position, and the support ring
energizes the bulk seal against a second exterior shoulder of the inner housing- and a seal profile of
the tree spool. 
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2. The internal tree cap of claim 1 further comprising a flow passage, wherein_ the flow passage
permits pressure equaliza- tion, flushing, or inhibitor injection.     A_ The internal tree cap of claim 1,
wherein in the landed position the upper end of the inner housing is flush with a top end of the tree
spool.     4. The internal tree cap of claim 1, wherein the inner housing being in the landed position and
split latch ring being in the outer position provide a collateral beneficial' locking means to secure a
tubing hanger in the tree spool.      5. The internal tree cap of claim 1 further comprising a lower
adapter connected to the lower housing.     6. The internal tree cap of claim 5, wherein the lower
adapter is adapted to provide a collateral beneficial locking means to secure a tubing hanger in the
tree spool.     7. The internal tree cap of claim 5 further comprising at least one sealing element
connected to the lower adapter, wherein the at least one sealing element is adapted to seal on an
exterior surface of a tubing hanger.     S. The internal tree cap of claim 5 further comprising a stinger
connected to the lower housing and at least one sealing element connected to the stinger, wherein the
sealing element is adapted to provide a seal within an upper plug seal profile. 
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9. The internal tree cap of claim 8, wherein the at least one sealing element provides a hi-direction
seal within the upper plug seal profile. 


