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met hod for RETAINING APPARATUS FOR BSETN A AN Weka articularly to
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D Background of the Invention A YRRIYRING THESMME, such as that enpl oyed on

t he seabed for offshore drilling 10 and production operations, will often
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shoul ders. Internal tree caps are enployed within a well head assenbly to

retain as%gpl i es!agg egui E_rrent. For exanple, internal tree caps can be
enpl oyed 9 lavention o pl ugs, such as a wreline plug, to . close

the central borewelheti @syerhbif, ) or nmore seals are typically
hien B8 IR eblordfor e LR o horeciting

20 diqppos RIdERSh ree cap and the
assenbl y.gﬁgqg com‘%‘i"gﬁHﬁ“%&?@ﬁlp@%anapmmmmédﬁimnéme central
bare of a2Rgvsembligs withinithe welllgsd, A e 9RF SAFA AR08} }ﬁéenls?qtr%fgfu”her

_..applicat icap, I8trmAtRERa ' 0 to retain a casin ubi ng
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engagi ng SRVES ERd oRe lor heeel intéraal seatadiiBuehd) eldRLE circunferential
t he. 30 vvelllﬂ eaég{asse’r%tﬁrﬁewyﬁ%s been

Pound that i sea bbbl 1 tin e rBl< ! enuirrsant hof ey, papnal and
tubi ng _hgﬁ%gﬁgs 71 b Amploved & eetain ok er meir prgs, A agblwireiid filig 'igst al | ation
causes close the central bore of the wellhead assembly. One or more seals are typicall.y
20 -disposed between the tree cap and the inner wall of the wellhead assembly. One
common location for intema] tree caps is within the central bore of 3 spool tree forming
part of the wellhead assembly.
In a further application, an internal tree cap is employed to retain g casing or
tubing -hgnger within the wellhead. Within a well, casings or tubings are installed
_ j 25 §uspended from a hanger. The hanger is typically landed within the bore of the
wellhead assembly against a shoulder, The hanger assembly typically comprises one
or more seals to seal against the inner wall of the wellhead assembly. The hanger
assembly may comprise one or more assemblies for engaging with the welthead, for
example with one or more circumferential grooves formed in the inner wall of the'
30  wellhead assembly.
it has been found that, in use, movement of such devices as intemal tree caps
and tubing hangers within the bore of the wellhead assembly after instailatibn causes
rapid wear of the seals between the respective devices and the inner wall of the
welthead assembly to occur. This in turn leads to a loss in the integrity of the seal.
35 U.S. patent No. 4,408,783 discloses 3 holddown apparatus for retaining a
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25 ring is provided for vertica
borggof the welthead assembly. A wedge ri provi v
n'ov%r?gnt. Down\i\%'r Wﬁ\ffb%é%-ﬁ?ﬁ diyrlosge dpasingrog tubling hainged adseRBly

having a lockdown apparatus for focking the seal of the hanger against the inner wall
of wellhead assembly into which the hanger is installed. The lockdown apparafus
~ includes a split lock ring which is movable radially into and out of engagement with 2
circumferential groove in the wall of the inner bore of the wellhead assembly. A wedge
25  ring is provided for vertical movement. Downwards movement of the wedge ring
brings it into contact with the segments of the lock ring, which action moves the lock
- ring into engagement with the inner groove of the wellhead. Once the lock ring is
:) ' engaged, the hanger assembly is retained in the wefthead bore. Further downwarg
‘movement of the wedge ring is provided, which acts to set the seal, once the lock rfing
B 30 isin full engagement with the groove of the wellhead. This further movement is
B provided by allowing the wedge ring to partially deform under the action of confinued
applied downwards force once the lock ring is fully engaged. Again, even though the
lock ring of the assembly of U.S. 5,307,879 may fully engage in the intemnal groovs of
the welthead, vertical movement of the lockdown apparatus and the hanger assembly
35 s possible, leading fo the rapid wear of the seals discussed above.
It can be seen, therefore, that there is a need for an improved manner of
securing and retaining assemblies, such as tubing or casing hangers, within the bore
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a housing for location within the bore of the welthead;

a first engagement assembly for engaging with the first refaining means in the
bore of the wellhead to thereby retain the housing within the bore of the wellhead;

@ second engagement assembly for engaging with the second retaining means
in the bore of the welihead: _
:) ' a preload assembly operable when the housin

_ Weﬂhead to apply a preload fo the housing between
means.

25

g is located within the bore of the
the first and second retaining

30 - The apparatus of the present invention is retained in the bore of the welhead

assembly ina manner such as to prevent longitudinal movement of the apparatus and
~ any other welthead components retained by the apparatus within the bore. The
application of the preload to the apparatus after its initial installation serves to lock the
apparatus in place and prevent the aforementioned movement. By preventing such
movement, the problems and shortcomings discussed above are overcome. n

particular, the rapid wear of the seals in place between the apparatus and the inner
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indirectly on the internal wellhead shoulder when one or more wellhead components,
such as one or more casing hangers, are instalied between the retaining apparatus
and the intemnal shoulder. In such a case, the shoulder of the housing seats against
20 the or the uppermost intermediate component. In such an arrangement however, the
| internal shoulder of the wellhead still acts to retain the housing of the apparatus.
As the second retaining means the welthead may comprise any suitable
assembly known in the art. Preferably, the second retaining means comprises a
circumferential groove within the bore of the wellhead. In such a case, the second
25  engagement aSsembly is of a form to engage with the circumferential groove, most
conveniently comprising a locking ring engageable with the circumferential groove. To
. - operate the second engagement assembly, the apparaﬁ:s may compiise an actuator
3 movable between a first position in which the actuator is disengaged from the locking
ring o a second position in which the actuator is engaged with the locking ring,
30 movement of the actuator from the first position fo the second position when the
o apparatus is positioned within the wellhead engaging the locking ring with the
circumferential groove. Preferably, the actuator is a collar moveable longitudinally with
- respect to the housing. In one embodiment, the collar comprises a tapered surface,
“movement of the collar from the second position to the first position bringing the
35 tapered surface info contact with the second engagement assembly and thereafter

urge the second engagement assembly into engagement with the circumferential
groove,

bore




Suitable assenblies for use as the first retaining means within the
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25  provided in the wellhead assembly to extend through the housing and into the internal
free cap itself. _
Alternatively, the internal free £ap may be arranged to land on a casing or
tubing hanger, which in tumn is kanded directly on a retaining means within the wellhead
spool free.
30 In a further aspect, the present invention provides a method for retaining an
apparatus within the cenfral bore of a wellhead assembly, the method comprising:
providing a first retaining means within the bore of the wellhead assembly;
providing a second retaining means within the bore of the wellhead assembly;
providing the apparatus with an engagement assembly for engaging with the
35  second retaining means within the bore of the welthead assembly; o
positioning the apparatus within the bore of the welthead assembly so as to be
retained by the first retaining means: '
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aspect, angagpmestwith trevgmbire ang mavedes obtheridifbriivh sb&dd difelfordn appar at us
w thin td f assenbl e nmet hod conpri sing:

proyi din ﬁsiﬁ %éétél'l %%.%’f*#&'@%@ﬁ;&@ﬁﬁﬂeﬁgﬁ'@%ﬁw{‘]wQ'Re‘f%eTqn@ata assenbl y;
pr o?f di apg%@&?dﬂﬂa welheag bqts@.rtbe ethod notnbrsdsaneving thilzetuagrihmad

assenbl ﬁﬁt%%%%u%@%@&ﬁ@é assenbly for engaging
“with the 35 SEC et ai BI ag neans w ttﬁl nawg%o Fhe wel | head '

assenbl y; posﬂ"ii RRioad,fhs PRpaIstusiis preferableprovided with alieadimg | head
assenbl gssambly, the idmeling asseinitsiylbélig rdeatiid lohbitddi-Rl With HERSIS 'of the

wellhead assembly, with the apparatus positioned within the bore of the wellhead
- 25 assembly and the engagement assembly engaged with the second retaining means,
movement of the loading assembly in a first direction causing the loading assembly to
bear against the second retaining means and urge the apparatus against the first
retaining means, thereby applying the preload to the apparatus. To fully install fhe
apparatus in the wellhead bore, the method includes moving the loading assembly in
30  the first direction to bear against the second retaining means and thus apply the
desired amount of preload.
In a preferred embodiment, in which the apparatus comprises a housing,
movement of the loading assembly in the first direction is obtained by rotation of the
_ loading assembly with respect to the housing, the housing and the loading assembly
- 85 being connected, for example, by means of a threaded connection allowing the
necessaty relative rotation.
In a further aspect, the present invention provides an internat tfree cap for
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or tubi ng hangarcapwicishsing fériiscation Within the beredr tid'wetigbdNead assenbly so as to

be rgtained b ' |.hi.ng neans., the apparatus thereafter being

I andeg directl ¥‘ﬁgﬁ%"%ﬁﬁeeﬁf%?‘%'ﬁ%xﬂnrggﬁﬁ%gmtﬁ W'EEE'EHEW‘E peaedn hebodi nent
the secorkRP™®&f Hrenwalhead dp themtytretain the cap heusifg withia thechdrd ebte aRmRual v
conprises a Cifaeocdmy ' . | rovided with an
engagenent eiQ b?e@a?ghfgﬁgﬁﬁyg&:%@ggﬁ'?%ﬁ%g%%g%%ﬁwt"hea"F he

ci rcunf ereH{I a‘?"%’? Rwelirad: ¢ he apparatus is positioned within the central
bore of 15 thea m:wmemmmemmmaﬁrymﬁhgwma %%lbr%&ﬁpri ?es
pr ovigli n L] nai t udi n wthin the centra ore o

t he ‘fgl I %ﬁg_egsseﬁgfé),re%%gﬁ?#yﬁe? RBSE 9 pgaInst the 38c0pd  ect i on

causi ng fgiinfigmeane Urge e cap hoosiogitowards énglrglnetaiinginedng, B prgbgove and
o TDVe. Bt ot o g 2 Bro PR ne Ly bl bR B g Baf BT o s 1 1

to nove %L%“of engagemen w th the groo atus in
the wel | Fe2Q"WdP&E™ S he net hod conpri ses noving the actuator in the first

_direction to dmstilka firthecagegt e bretdrit hveAticHSradBed\: WalKd2a . To apply

;)t he ¢gr e'&ﬁﬂpﬁéiﬁ% apparatus is preferably provided with a I oadin assenbly,
the loadi ng assénbly being novable longitudinally within the bore of the
wel | head assefitst gnd gpgandiri@inipmesnsusithin et hovea efitheivieliheadt he bore of the

wel | head 25 ags ekt fcdd VRt a8 el 4395 with the second
retaini n%qgoeams . m)verrentph%f the | oa lrﬁg’?%?s%h yé1|%%%ﬂgmﬂl E?e &% ection
causi ng 'T%i ng assenbly to bear against the second retaining nmeans
aﬂd ur gfa t ge appphetisiag REYRcatén dilkdn lil-ferlﬁine ofﬁlifeﬁbéihéga; means, ther ebyhappl yi ng
t he,prel oad t ar at us. u instal | the "apparatus in the
vel Thead bor ef?ﬁ'tsﬂg"%‘f%%& F‘ﬁ*‘tﬂ"ﬁ%@é’f ﬁBQ\;?!’I'IgG Vi thedztirpfgininggaeansyn the 30 t he
first diboeef the wellhbadio thgmby sétainitie efrhabingbitiinineboresrthe #Bfheklius apply
the desired fgaudnk & referred enbodi ment .. .in which the
appar at ys, conpri ses agﬁ%%@frﬁ% serJr}ﬁl;l gorlfl% r'fsg%"f"g P%g eo%%%*&@%’@ﬁrﬁﬁe?"ﬁ n the
first dift®eihssof thegmellieadd by rotation of the
a preload assembly operable when the cap housing is located within the bore of
25  the wellhead, the preload assembly when operated bearing against the second
retaining means fo urge the cap housing towards the first refaining means, the preload
assembly thereby applying a preload to the cap housing between the first and second
retaining means.
The wellhead assembly may further comprise a spool tree, the internal tree cap
30 being retained in the central bore of the spool tree. In many cases, the wellhead
assembly will comprise a tubing hanger, the tubing hanger being retained in the ‘bore'
of the wellhead assembly by the first retaining means, the first engagement assembly
of the internal free cap engaging with the tubing hanger to retain the internal tree cap
within the bore of the wellhead assembly.
35 Specific embodiments of the apparatus and method of the various aspects of
the present invention will now be described in detail having reference to the

accompanying drawings. The detailed description of these embodiments and the
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second r 8Praratusef Figuns 1128 shog it FRufd®, JiRrEi 9& the first retaining
neans, tﬂ@a;ﬁﬁglag?gmt#%gbl y thereby applyi ng aﬁ)gerr\@% oa "ﬁ?p['?fizmé'éep housi ng
between the first and second retaining means. The wel | head assenbly nay
further conpr Figured isyslongitydiest crdss-sieoticiah dewldt 8 Petbitg apparatus
according to a second embodiment of the present invention installed within a spool
20 tree of a.welihead assembly, the right-hand portion of Figure 4 showing the apparatus
in place in the spool tree in the disengaged state and the left hand portion of Figure 4

showing the apparatus in place in the spool free in the engaged state. |

Detailed De_scﬁgtion of the Preferred Embodiments

Referring to Figure 1, a wellhead or spool tree assembly, generally indicated as
D 25 2, comprises a spool tree 4. The spool tree 4 is of conventional design and is installed
_ on the welthead in a conventional manner by conventional means, omitted from Figure
1 for the purposes of clarity. The spool tree 4 comiprises a longitudinal central bore 6.
The spool tree 4 is formed with a circumferential shouider 8 extending into the central
_ bore 6. A radial bore 10 extends through the spool tree 4 and opens info the central
30  bore 6 of the spool tree 4 below the shoulder 8. The radial bore 10 provides access to
or egress from the central bore 6 of the wellhead assembly 2,
A tubing hanger, generally indicated as 20, is positioned within the central bore
| 6 of the spool free 4. The tubing hanger 20 comprises a generally tubular hanger body
22 seated directly on the shoulder 8 of the spool free 4 in a conventional manner,
35  either with or without landing rings. An annular pack-off 24 of conventional design
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ndi cat e e cap housing 54 (as the cap is oriented within the spool tree
4 and shown in Figure 1 ) has a tapered surface 60. The tapered surface 60
corresponds with the tapered surface 42 on the upper portion 40 of the hanger body
22, allowing the cap housing 52 to seat on the hanger body 22, The upper end portion
62 of the cap housing 52 has a diameter substantially the same as that of the inner
bore 6 of the spool tree 4. The upper end portion 62 of the cap housing 52 terminates
- . atits lower end in a shoulder 64, With the internal tree cap 50 positioned in the spool
J tree 4 as shown in Figure 1, the shoulder 64 seats on the upper end of the annular
pack-off 24. A seal 66 is seated in @ groove formed in the outer surface of the upper
end portion 62 of the cap housing 52 and provides a fiuid tight seal between the cap
housing 52 and the inner wall of the spool tree 4. The seal 66 is typically a metal seal,
although other forms of seal known in the art may also be employed.,

The upper end portion 62 of the cap housing 52 terminates at its upperendin a
neck 68, having a thread formed on its outer surface. The neck 68 is of reduced
diameter compared with the upper end portion 62 of the cap housing 52, leaving a
shoulder 70 at the upper end of the cap housing 52. A generally tubular actuator ring
72 bears an intemal thread on ifs inner surface, allowing the actuator ring 72 fo be
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positio e onprises. a general ubu ng 52,
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20 desi 8 of$he ABuplor coller G rengdges trthi Ak Arb Bl gl PREENPY Of the cap
ne iz%nt g fﬁ%ﬁﬁgﬁgd%ﬁ {ﬂﬁg él-}e lg&ing grooves 82. whnwards m%vement of the P
is limited by the tapered surface 86 contacting a corresponding
tapered surface 88 on the inner surface of the locking ring 80. Upwards movement of
| the actuator collar 84 beyond the first posifion is restricted by means of a retaining ring
90 seated in a groove in the upper portion of the actuator ring 72 and engaging with an
interior groove 92 in the actuator collar 84.
30 In operation, the intemal tree cap 50 is landed within a wellhead assembly,
such as on a tubing hanger, retained by an intemal form within the wellhead assembly,
- as shown in Figure 1. Atool (not shown) is inserted into the wellhead bore 6 to
engage with the groove 86 in the actuator collar 84 and move the actuator collar 84
from its first upper position shown in the right hand portion of Figure 1 to its second
35  lower position shown in the left hand portion of Figure 1 and in Figure 2. As seen
: more clearly from Figure 2, In the second position, the locking ring 80 engages with the
locking grooves 82 of the spool tree 4. However, as shown, the locking ring 80 is a
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Fo be rot a't ed. A generally cylindrical actuator collar

the upper por tResPv8! of the intereakir@Scap 50 5@y ﬂﬂﬁﬁﬁiﬂ&ﬂgngrzb%y%%%fggt%gl ng 2. A
portion bf réveesiAg ihedirotedunl bdlcribed above. Alternatively, the intemal free cap 50 can
| be unlatched with sufficient overpull to overcome the friction between the locking ring

80, the actuator collar 84 and the actuator ring 72. If unlatched in such a manner, the
25  actuator ring 72 would ot need to be rofated in the reverse direction.
Referring to Figure 4, a second embodiment of the apparatus of the present
J invention, in the form of an internal tree cap 450, is shoﬂvn in place within the central
bore of a spool tree. The spool tree 4 is of simitar design to that shown in Figure 1,
with features commeon to Figures 1 and 4 being indicated by the same reference
30 numerals.
The intenal free cap 450 has many features in common with the intemnal tree
cap 50 of Figure 1, indicated by use of the same reference numerals. For a
~ description of these features and their function, reference is made to the description
above in relation fo Figure 1. The intemal tree cap 450 differs from the embodiment
35  shown in Figure 1 in that it is landed directly on the shoulder 8 within the central bore 6
of the spool tree 4. The housing 452 of the intemnal tree cap 450 is formed with 2 lower
end portion 454 shaped to seat directly on the shoulder 8. in this embodiment, once




84 extendi ng beyond the upper end of the neck 68 is fornmed with an internal
- 15 circunferential groove 86, which may be engaged by a suitable tool -
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the 25 aét’%ltf@e‘bemimhtﬁémmrehieﬁibeﬂreéhtﬁé]ﬂtérﬁé}?:é@%ﬁﬂﬁé@%% contacting
a correspprileRed apered surface 88 on the inner surface of the It'gg ng ring
80. Upwards noyenent of the actuator collar 84 beyond the first position
is restricted Bjeiuamal Gee gap €5Qi0iiigerer4 mgy b Giseagdged =ind rémBfe@®se, | N t he
uppertOpor theapoof tréd & imtilelRbrter Hb&Gibdd HaPdniRRga0! Ng Wi th an interior groove
92 in the actumgtﬁollﬁé 84. 30 In operation, the internal tree cap 50 is
| anded within & wel hREETRAYMpPdjments of thesrresent inveodiin tevh deereshowrdh ai ned by
an i nt er rfae aPePmpaying figuree ane bikdueibed aBERITRIY not iMSndeAANG thikeTeQUES, 1. A
t ool (nOttofﬁmViﬂésbépéaﬁﬁétpﬁ%ehpﬂﬁ f&e w&al | head bore 6 to engage Wth the
.groove 86 in the actuator collar ARG ferliicefiensdhemsat i heghaderbyg4  from
_Jts firstgSpHed inthe arbwitind aparting fronr thg lspiriheftde pRisbhtvedtiorsi JUre 1- to
its second 35 [ ower position shown in the left hand portion of Figure 1 and
in Figure 2. '‘As seen nore clearly fromFigure 2, in the second position.
the locking ring 80 engages with the | ocking grooves 82 of the spool tree
4. However, as shown, the locking ring 80 is a 15/11/2005 Docket No.:
OTrD- 03030"CT | oose fit within the grooves 82, which, while sufficient to
retain the tree cap wwthin the spoof tree 4, allows a neasurabl e novenent
of the internal tree cap in the longitudinal direction to occur. A simlar
phenonenon will occur with the locking ring 26 of the pack-off 24 and its
engagenent with the grooves 28. Thus, |ongitudinal novenent of 5 the entire.
tubi ng hanger 20 is also permtted. To effectively lock the entire tree cap
and hanger assenbly in place, a preload is applied against the shoul der 8
of the spool tree 4. To achieve this, a tool is passed into the well head
bore 6 to engage with the groove 81 and the slot 83 in the actuator ring
72. The tool rotates the actuator ring 72, raising it fromits seat
agai nst the shoul der 70 of the upper end portion 62 of the cap




10 -housi ng 52 “and bringing the upper shoulder 78 of the actuator ring 72
into contact with the |ower edge of the |ocking ring 80. Continued i
rotation of the-actuator ring 72 noves .the Tocking ring 80 intdZE6bild@005
wi th upper surface of each groove 82, as shown in Figure 3. Further ‘
rotation of the actuator 72 applies a force against the | ocking ring 80

and the grooves 82, in turn forcing the internal tree cap 50 and the hanger
20 agai nst 15 the |l ower shoul der 8 of th¥ spool tree 4. The force applied
to the locking ring 80 and the grooves 82 may be varied by varying the
extent of rotation of the actuator rirgAMS Wth a sufficient force ,
applied to the locking ring 80 in the position shown in Figure 3, all play
in the assenblly is taéen up and | ongi tudinal novenent is prevented. In this
way, seals, such tfe EENEFPRBAUSIEr Uitdn gavelhwdpihe tiethcad havingng pansaldoty e wear
and 20 fail ur end Restaudisecofid duning) irRir3abithil 8@ HoRPoOlhe AMhdNEHE WBbdMduhanger
20 may be %ff%&]hﬁ,gisiné)y reversing the procedure described above.
Alternatively, the Phternal tree cap 50 can be unlatched with sufficient
overpul | to overcone t ladofsiigdbn loatibewitdethe bbre of @6 kell@ad;i Ng 80, the
actuator collar 84 and {ngstaoc(taua or rgélg 72.l [ f unl atchefd in such a manner,
the 25 actuator ring 73" WoulIG° ASY THYBEC Frremally g7 3 rogtiqnnof; the hpusing, ¥y

di rection. Ref erriadgpiedforieglingengbgeraens eiththd welifeadti nent of t he appar at us of

the present invention, g formof..an internal tree cap. 450, i.s shown
in place within the ce%ﬂrrggtlc’gé% eor?eg{%sfc'%bi%ﬁsé%qlat#‘é@f thﬂf&“§ﬁ8§'l"gt“?ﬁé@‘ﬂ i s of
simlar dé&ign t o thehre shitberwellieafita)therebyl suppwt tHe Holsliig) within Gl TBEM of e Fi gur es
1 and 4 being indigatag by the same reference 30 numeral s. The internal
tree cap 450 has nany features in common with the internal tree cap 50 of
EiEure 1, indicated bya sssendoéngegemestaaseembbf for engaging Wik tk Secohd fretéining
description of thgggfie hei upetian, reference is nmade to the
descri ption aboveé%ﬁlrfg'fegér?%ﬁ?g’e Fg%{%”f' oY AN thé’P%'?ﬁw@}"ég'eEg{ﬁﬁSO
differs fromthe Hamsthesdnt 35 shown in Figure 1 in that it is |anded
directly gn the shoul dgg, L LM ntral bore,6 _aof .the spool .tree 4.
The housi ng 452 of the |rr‘1:t§ gér%]%m tB ?eter%?ec‘g%"zfé%holugm? grl?ﬁ?@fg M5B REr  end
portion 454 shapelic wslliad to applyactorey tothat fretionhd tedensiig: onl whitthihs adlezodi ment |
once 15/11/200' S %@al'??‘ﬁ}%%ﬁ , 308- PCT 't he. i nternal ,tree cap 450
is |anded within the Spoo _ttfggewmgg%&gasﬁgfﬁfgg Ainjng Moty dpe T enbl y of
the internal treds¥mplyssgudingmigetingmentbet inevabbckiant bgbomgkso BRr fgatneed i n
the inner wall ofhd B&oSPRast f.t ki ring 80, as
descri bed above wit hor ef eéragnré%?tagse@?‘gmg%ﬁts%mgg ehga%f"e‘?rﬁoaﬁﬁf I éy ésppl ied to
the intefhal tre&ngaged #ib te sicondoetkiningateestn tige theoldusing tapapditesir®? and t he

shoul der 8, as desshinpAtbah\eh AR RRT QLifead and to secure the loading member to the

housing, to thereby provide and maintain the force on the housing portion.

2, The apparatus as claimed in claim 1, wherein as the first retaining meéans the
25  wellhead comprises an internal shoulder within the bore, the first engagement assembly

comprising a shoulder provided on the housing for seating directly or indirectly on the
wellhead shoulder,

3. The apparatus as claimed in claim 2, wherein the shoulder of the first engagement
30 assembly is adapted to seat directly on a tubing hanger assembly present in the wellhead,
the tubing hanger being seated directly on the internal shoulder. |




l.n thi's manner, the internal tree cap 450 is secured within the central A
. bore 6 of the spool tree 4. and rel ative novenent between the internal tree
““cap and the spool tree is  prevented. The internal tree ccap’ 4501/ F1 40D 3+
nmey be di sengaged and removed from 10 the spool tree 4 in the manner

descri bed herei nbefore. While the preferred enbodi nents of the present

i nventi on have been shown in the acconpanying figures and descri bed above,
it is not intended that these be taken 4o linit the scope of the present
invention and nodifications thereof can be made by one skilled in the art
wi t hout departing fromthe spirit of the present invention. 15/11/2005 13

CLAIMS 1. A retai mhﬂ@)pa@maasaéwﬁed Rfanyl pReddihgR1ane WHIRAChs te\BoohiB ki@ havi ng
a central bore and, second retaining neans within the bore of the

wel | head, the %ﬁb’%af é’fehécaé BOMRSiSSA gicwattereét‘ﬂ@%Fﬁﬁ'ﬂ%Fhelbﬁi?eﬁflﬂ&n""%hﬁqqi n the
bore of the wbticheddngagimeneBssnbBriagedle VIR chduriéletiagbdoe, ON a portion of
the housing and adapted for sealing engagement with the wellhead; a first
engagenent assenbly associated with the first retaining neans in 10 the
bore of the Vel | h&adapparatih ey eiiyied irpElaint 4, tiRrioMs iseﬂ:@nd/\brfgﬁg%eﬁtf’@sehﬁ[ye of the
wel | head; a ement a b wi th the second .
r et ai ni ng rrz:gﬁg N Bﬁ&%or "%Fe&?ﬁév'%elcﬁwﬁn’?%g v&by retain the housing
within the bore of the wellhead; 15 a force assenbly operabl e when the
housing is | gcat head .to a a force to
that portion of teﬁjwh%%lsulﬁnaw%wpmﬁ? %!%"}%%rhjetﬁﬁg fomprigingan S%E’Ft\éf Y‘FB nt ed
bet ween tlfle betvean adffret Pgstmnd wh@haﬁlemcmgtormaﬁmngagddeﬁohmhemcotais&gminyntl ncl udi ng
a | oadi ng nemblmg(yqb 0 o_be .br gug 0 bear s, the second
&e%orﬁi ftioh %in @hn& A ?FéaE @\ {’hﬁos g’ﬁ'ﬁaged with

gagenent assenb y once the second engage Fag st
'L_ae second r ¥BageRcHicAsIEaRIYs moveruent of thh excleatorsfrory theofivatr pbsttrbe té tessecond et ai ni ng

R e e A A

to t hereby prOV|de an I'ntain or e on

appar at us asﬂgﬂﬁmﬁﬁdﬂﬁmmthahﬂwmvmmﬁewmahmawethe first retaining neans the
25 wel | head conprises an internal shoulder within the bore, the first
engagenment assembly conprising a shoul der provided on the hou5|ng for
seating direkt|yTht appacdtus ag cclmagnintdkdm 6, wherein the actuator comprises a collar

moveable longitudinally with respect to the housing.

8. The apparatus as claimed in claim 7, wherein the collar comprises a tapered
20 surface, movement of the collar from the second position to the first position bringing the
tapered surface into contact with the second engagement assembly and thereafier urge the

second engagement assembly into engagement with the circumferential groove.

9. The apparatus as claimed in any preceding ciaim, wherein the apparatus is an

25 internal tree cap.

10.  The apparatus as claimed in claim 9, wherein the internal tree cap is arranged to be
landed within a spool tree,

30 11.  The apparatus as claimed in claim 10, wherein the internal tree cap is arranged to
be landed on a tubing hanger installed within the central bore of the spool tree.




“wel 'head shoulder. 3. The apparatus-as claimed in claim?2, ‘wherein the
sShoul der of the first engagenent 30 assenbly is adapted to seat directly

““on"a tubing hanger assenbly priesent in the wellhead, the tubind$Habyegr2005
bei ng seated directly on the internal shoulder. 15/11/2005 14 4. The
apparatus as clainmed in any preceding claim wherein as the second
retaining neans the wellhead conprises gscircunferential groove within the
bore of the well head, the second engagenent assenbly engageable with the
circunferential groove. 5 5. The apparatus as clainmed in claim4, wherein
t he second eng.??e it assenbly  conprises a |ocking ring engageable wth
the circunferential "gPeREALS agtlaimed inany arcerding chim,otteieined in claim 4 or 5,

further conprising an am&uﬁﬂiﬁgmﬁﬁﬂ&bdrﬁovaﬂl@loggigdrﬁﬁﬁy@itﬂ.}eré etcpg zé's!ltg{!%%y' {10 )

whi ch the actuat or aL di sengaged fromthe se engagenen

second position in ich the actuator is engaged with the second

engagement Assenbly, novibreaded coinetiiva s@éﬁkﬂ%%dﬁl%ﬁ:@nbﬂ% Iﬂeﬁlﬁﬁsir@"%{a&éo” to
foned W thrn the wel | head

t he second positi t he aratus is posi >
engagi ng t he secongﬂh%gﬂ%%'ﬂﬁe?g"’é‘éé‘??BT"VO\FJiet‘!‘?“f’tﬂkﬂéaé-‘img:thcrfoedieglmbraberg:r oove.
15 7. The appar at umosslongitadinally with rédpadt 0 tfie hoibigg.€1 N the actuator conprises a
collar noveable longitudinally with respect to the housing. 8. The
apparatus as clainmed in claim7, wherein the collar conprises a tapered 20
surface, noverént B appwaslab ahiedom ifyepreREing AR SivhdrOR the frlor erSt

it

position hpi NghfRet urface into contact with the secon
engagenent assenbﬁfpegﬁlgﬁt Jet{r%gé l}gét?"&ﬁaﬁd‘éo"{"ﬂ@'t of gheohysiag parisndatvees thenbl v

into engagenmehUsig postiorrand pvetllmaads er ent i al groove, 9. The apparatus as
clginmed in any preceding claim wherein the apparatus is an 25 internal
tree cap. 10. The_apparatus as clainmed in claim9, wherein the internal
tree cap is al%andBtiaprarasis asl cainled! imbriyhpreceding RRGh, Wh@Ein tRO hdubing 1060
apparatus as iﬁdea,'hlrmgcgprj claim 10, wherein the internal tree cap is arranged
to be Ia&ded on a tubing hanger installed within the central bore of the

spool tre 15./11/2005 15 12. The apparatus as clainmed in any preceding

cl ai wher eig t i i.s novabl longitudinally with respect to
¢.a frPousi oo 15, t hrgpel %Ql‘aﬂ:g d&ﬁémx%&d i any preced?ng claim, further inclzding a bore P

through the housing having a profile adapted for a plug.

16.  The apparatus as claimed in claim 15 wherein the bore includes an upwardly
20 facing shoulder.

17. The apparatus as claimed in any preceding claim, wherein the housing has a

downwardly facing shoulder adapted for engagement with a tubing hanger having seals
: ;:) ' engaging the wellhead.
25

18.  The apparatus as claimed in any preceding claim, wherein the housing includes a

* downwardly extending portion adapted for insertion into a tubing hanger.

19.  The apparatus as claimed in any of claims 1 to 16, wherein the housing is a2

30 - tubing hanger.




~and 5 a threaded connection Secures the |oading menber to .the housing,.
srotation. .of the |oading nenber.with.respect to the housing causing the -
| oadi'rig-menber to nove |ongitudinafly with respect to the. housilfy113.20Ms
apparatus as clainmed in any preceding claim wherein the force on the 10
housi ng prevents relative |ongitudinal novenent of the housing portion

bet ween the housing portion and mellheaq 14 The apparatus as clainmed in
any preceding claim wherein the housi ng ?s internal tree cap. 15 15.

The apparatus ag clgj dt Ial rther jncluding a bore
through the housing havi ng&aaggprélo g a&?f‘ ‘Iﬁulﬂﬁrﬁﬂ“"r%‘g The appar at us

as claimed in clairm¥gl WI’@PQ@PM Wlthm tbgrcentrahbbrudﬂaatmtolm\/\a!pﬁurgéd wAfinf @€ Ny
shoul der. 17. WB@meaparatus as clainmed in any preceding claim wherein the
housi ng has a domnwar dly faci ng shoul der adapted for engagenent with a
tubi ng hanger havi Agpisdwosed gy gpwfm@wbsbmmman&&gagngﬂiammmr atus as

claimed in any pre@@d;pemg;o Srefd AlnB i | ydes a- downwardly
extendi ng porti onngﬁag *J ¥ |Srl:g}%rt|§on h}oﬁs,?nﬁﬂ?d@g 3%ger 19. The

apparatus as cl ai O%nwgagewtawmy tineluding M@@gnrmg@smmbnmghq s a 30
t ubi ng hanger . hoﬂxﬁﬁglﬂdv&%p&ﬁo@%elrewﬁdaﬁﬂﬁ’%raﬂ ﬁ»ﬁ ifibd BRGve & ADYecRiLCedi NY

claim further risi onponent I'n the centraﬁp ore adapted
to be supporté'ffawngmcﬁ"st‘ﬂéh Virllhpadde drereby ptain ﬁﬁépwmdwmmﬂnmmbm&of t he
wel | conponenttheawsliheadgagi ng the wel 'head; 5 the well conponent supporting
t he housi n W|th| n tg) wel | h the second engagenent assenbly including a
| ocki ng r| di spoteipedine mm e’HB‘?J@Wﬁg'j’"H’&%ﬂFWQY ¥ithoespech te thy beusivg st ed f or

proj ecti on | nbe beouglitonV Beab faghie t6E (RRAMg rin ?:tg: J}%ﬂ?g@%{gﬁ?hﬁaﬁg%ﬁgjﬂheig Eﬁe

t:hér eby retalnthe n. the cen
|'04di ng menbef" éﬁ?’%ﬁ?fg'%gqf%%%fawwm*tqqsm&spect to the housing so as to
be brought to bear against the |ocking ring to urge the housing agai nst the

wel | TR
21.  The apparatus as claimed in claim 20, wherein the loading member applies a force

I5  through the housing to that part of the well component on which the seals are disposed. -

22.  The apparatus as claimed in either of claims 20 or 21, wherein the well component
is a tubing hanger having a bore therethrough with a profile adapted for a plug. |

20 23.  The apparatus as claimed in any of claims 20 to 22, wherein the first retaining
means includes the wellhead component.

24.  The apparatus as claimed in any preceding claim, wherein the second engagement
assembly includes an expandable locking member.

25

25.  The apparatus as claimed in any preceding claim, wherein the second engagement
assembly and force assembly include engaging tapers camming the second engagement
assembly against a downwardly facing taper on a profile of the second retaining means in
the wellhead and causing a downward force.

30




" conponent to thereby provide a force to the housing. 21. The apparatus as
clainmed in claim20;- wherein the |oading menber applies a force 15 through
“the housitng to that part of the well conponent on which"the seal $5dde/2005
di sposed. 22. The apparatus as clained in either of clains 20 or 21,
wherein the well conponent is a tubing hanger having a bore therethrough
with a profile adapted for a plug. 20 23._ The apparatus as clained in any
of clainms 20 to 22, wherein the first r etai ni ng neans includes the

wel | head conpapent., 24. The apparatus as clained in any precedi ng claim
wherein the s%@bndﬂécnﬂ’gﬁg%?ﬁﬂ?'ﬁ@wﬂ Dreqefiing Gl WrrepdpaelbeidesiBbli ng
menber. 25 25.inclides aippiacned trse 28 a aibiag fEfder, the ABzoRhIREE BidtGbifd RALES hvigr ei n t he

aming 1 he. s araed RR BRMloP s st GRAGR o HSnat i i B e PeheF g 1 aper

on a profile of the second retaining neans in the wellhead and causing a

downward fgrcey 3%$%M“%qgéaiﬁz?ﬁ§“a%gf9§w%ﬁg%@ ws as clainmed in any

preceding claim wherein the we asse “i&'udes a horizontal tree
and a tubi ng hangehe hausiag ksspinecknt al tree and tubi ng hanger having aligned

| ateral producti 0%%55“3’3"@%5%9‘49"0?@??@39?#%%ﬁ%?%ﬁgrgwthé reg. and tubing

hanger. r-1 5 27. The apparatls as C edi ng ¢I'SPm  wherei n:
t he housi ng has a tfeloree 2ssambly dnchding an getyateryingatispesed hetivachathe seck enkibag ri ng
di sposed ar oupgkisd¥hgneck; the force assenbly including an actuator ring
di sposed between the neck and the [locking ring; 10 the locking ring and
the actuaf®br ri ng Hedesking risg gudthengtuatep ingbavingrehgaging tapeded swfetesat or ri ng bei ng
movabl e | ongi t udi gRl dctuato? rmdBefnd Sn&aABIB9b ; d f ply a
ferce to the hqusing; and igt eerngngaglglng %glg@gsﬁ’o%anfh% %ggén%%ger?ﬁe
hod uat or i nGUEHESAIAREPY & fores ta theihpusingeandhousi ng i n position as the actuat or
ring moves | ongi t ighréhghdie sultfedSh théndR WO e hALabEhdi Rl RRA A us
within the central, bf)i%eé ogf a wel | h_eg assgngﬁv,rert’%g%‘%&ﬁgﬂm%gﬁ%rﬁi ng:
provi di ng a MPYSEE 1p Besyionias the AxvAt ripg meves lengitudipaly. of t he wel | head assenbl y;
15

28. A method for retaining an apparatus within the central bore of a wellhead
assembly, the method comprising:
providing a first retaining means within the bore of the wellhead assembly;
providing a second retaining means within the bore of the wellhead assembly;

20 providing the apparatus with an external seal mounted on a portion of the apparatus
for sealingly engaging the wellhead assembly and with an engagement assembly for
engaging with the second retaining means within the bore of the wellthead assembly;

positioning the apparatus within the bore of the wellhead assembly so as to be
' O retained by the first retaining means;
25 engaging the engagement assembly with the second retaining means;
applying a preload to the apparatus against the second retaining means to urge the
apparatus toward the first retaining means;
providing a loading assembly, the loading assembly being moveable longitudinally
within the bore of the wellhead assembly, with the apparatus positioned within the bore of
30  the wellhead assembly and the engagement assembly engaged with the second retaining
means, movement of the loading assembly in a first direction causing the loading assembly




.~ providing a second retaining neans within the bore of the wellhead
.assenbly 20 providing the apparatus with an external seal nounted on a’
r:port|on of the apparatus for- "sealingly engaging the well head adsenbl y 240tb
wi th an engagement assenbly for engaging with the second retaining neans
within the bore of the well head assenbly; positioning the apparatus within
the bore of the well head assenbly so as to be retained by the first
retai ni ng means; 25 engagi ng the engagenmgent assenbly with the second
retai ning neans; applying a preload to the apparatus against the second
r et ai gi ng rreaWM@gainsyée seband relgipiag ;abang adoungy the dpb?atﬁs'bargshst HRtfRdt E‘dgelﬂﬂngreans ;
providing a oadi n y bei ng noveabl e
Iongltudlnallﬁéﬂaﬁgﬁﬁiaﬁﬁm&bor %“? eaﬂ%?% Massenmbly, with the
appar at us posit i ofedingithehloadinghsssdpaie irothe 88 difeetionab Ibagadtaiasseriséeyndand t he
engagenent asgﬁﬂﬁgﬁwg@gﬁged with the second retaining neans, novenent of
the | oadi ng assenbly In first direction causing the Ioadlng assenbl y
15/ 11/ 20° £ 18 t oPIo¥ding afersingtmavhment of the thading assemiblin thedfins diertionibare t he
appar at us agabfgid b f ppl yi ng the prel oad
to the apparatus p&???%ﬁhﬁgﬁ§?%§§?ﬁ 1y gﬁ@ﬁ%mgsse%ﬁ$¥m§n the first
direction to bear against the second retaining neans; and 5 providing a

housi ng, noveaent TiRimdHE ad Qﬁﬂb@ﬂ chBin th}é{)lnr}het A& rétélﬁtﬁ%)mgz!u{s (?scénl ﬁt@mﬂei ng

obt ai ned by rotgggon 3f t he | oadi ng asse respect tot ousi ng.

29. The met hdtpuider forme Wé@"‘hﬁ’%’l“&l'?mthq/uf@h@ﬂﬁssﬁmﬂﬂl rst retaining means is

an i nternal shoul der formed within the central bore of the well head

assenbl y. 10 he rre hod_ as clained in claim?29, wherein the apparatus

\A; | anded di? ctI e Bithpdyas claimgddn plaim 29, wherein theaparatys it Ineded dimetlabn bor e of t he
I

| head. 3lintehiaPshbmden MithiA the Chritlal Bk dfitneSicipap. of claims 28 or 29, the
nmet hod further conprising: 15 landing a well head conponent within the

central bore of the well head assenbly so as to be retained by the first

retaini ng MEANS; ThMetBddta CRIeE i dRE | head
corrponen{ 32. TE}‘B rr;t hog‘ as cIl ai mﬂ?lﬁﬁ%zﬁ?ﬁﬁ%&é%&ﬂﬁ?gﬂﬂer{cﬁﬁ m{gl head
conponent’ is a t fipga wel 5’8?“3“%‘3“1‘"!1#&0‘?\*&9'}119& of Shegrellhepd dssemblysy of

clainms 28 t&s&ﬂzer&tﬁﬁ&d@yﬁheﬂﬂ@rﬁﬁ@ﬁd@t aining nmeans within the bore of the
wel | head asserrbl CI rcunferential groove, the apparatus being
provi ded with an g% %mﬁs&am@ewa%emoympmb and out of

32.  The method as claimed in claim 31, wherein the wellhead component is a tubing

20  hanger.

33.  The method as claimed in any of claims 28 to 32, wherein the second retaining

means within the bore of the wellhead assembly comprises a circumferential groove, the

u apparatus being provided with an engagement ring moveable radially into and out of

' 25  engagement with the circunferential groove once the apparatus is positioned within the
-central bore of the wellhiead assembly, |

34.  The method as claimed in claim 33, further comprising providing an actuator
moveable longitudinally within the central bore of the wellhead assembly, movement of
30 the actuator in a first direction causing the engagement ring to move into engagement with

the groove and movement of the actuator in a second direction causing the engagement




25 éfigagenment” Wit h*t he ‘ci'r cunf erenti-al groeve once t-he-apparatus. is. .. .,

©. positioned within the. central bore of the wellhead assenbly. 34. The ‘
met.hod as clained in'6laim33, further conprising providing an actbhaddr/2005 ..

noveabl e longitudinally within the central bore of the well head assenbly,
novenent of 30 the actuator in a first direction causing the engagenent
ring to nove into engagenent with the ghgove and novenent of the actuator
in a second direction causing the engagenent .15/11/2005 19 ring to nove
out of engagemeng tovmbde dubef BfgaRdten onpr.i sing noving.th
actuator in the first di r%cti%n to" wgﬁé@g’ tﬁ%%g‘@%@ﬁ‘ﬂwﬁ"ﬁg‘“%"igh'ﬁf he
groove. 35. The FHSF 1Sl Tirt diectipmiopngage pngagerehtaingwitd hetgeoo3é, wherein the
apparatus is an 5 internal tree cap. 36. A well head assenbly conprising: a
spool tree having :%hcbortg %ntg first and second retaining neans; an internal
tree cap retained in the bt €Brd dhanvsefodiims 2w, 34 twheteint the apparstusdean 10 cap
conpri si ng:’ a istapaleesipng for | ocation within the bore of the spool tree at
| east one seal nobunted externally on a portion of the cap housing and
adapted for sealing engagenent with the spool tree; a first engagenent
assenbl y assodPat el wallhead sssembly cahprisiigai ni ng means in 15 the bore of the
spool tree to thereby §%Bptrrée the c housi ng within the bore of the spool
tree; a second engagenent asselbl'§? PYF Wih §stAnd secrnd retainies messsnd r et ai ni ng
nmeans in the bore of tﬁeinspmbtmacraﬁeetaiﬁndriﬁtlﬁibﬂreto*ﬂ&ef‘s?&l*&@&%ﬁé‘ﬂteﬂfaf@e” the
bore of the g@qg,hpnsfnge; 20 a force assenbly operabl e when the cap housing
is located within the“bore of the spool tree and including a securing
means, the force assenifap howsing fodipeiat wihib@abbrdgr 89§iddFkect he second

refjai ning nmeans to urgg housi towards the first retaining neans,
tte force assenbly theré%g%é‘%g%f“r?{j"‘&fg% bR aPREIOR f thear hawsingend i on

bet ween the fir st 24spigd e eeativg engagenenngitithedpsol tRE 37. The wel | head assenbly
as claimed in claim 3§, onprising a tubing hanger, the tubing
hanger bejng retained in tuehg&g%?@ ag%m@ﬁ(eas%&aqe &4 tg%g@mlwm@m i i rst
retai ni ng"® means, the here of thetspen gy emmtherebyasupsorbhy cf hdulife iwWih&rthabork bEE Cap
engaging with thapd j),r}ge; hanger to retain the internal tree cap wthin the

bore of the well head assenbly. _
2 second engagement assembly for engaging with the second retaining

means in the bore of the spool tree to retain the cap housing within the bore of the
Spool tree;

20 a force assembly operable when the cap housing is located within the bore
of the spool tree and including a securing means, the force assembly when
operated bearing against the second tetaining means to urge the cap housing
towards the first retaining means, the force assembly thereby applying a forceon

: :) the cap housing portion between the first and second retaining means.
25
37.  The wellhead assembly as claimed in claim 36, further comprising a tubing hanger,

the tubing hanger being retained in the bore of the wellhead assembly by the first retaining
means, the first engagement assembly of the internal tree cap engaging with the tubing
hanger to retain the internal tree cap within the bore of the wellhead assembly.

30 '

38.  The wellhead assembly as claimed in claim 36 wherein:




... 30. 38... The well head assenbly.as.clained.in clai.m 36. wherei.n: .15/11/.2005 20 . ..

~ the spool tree is a horizontal tree having the bore therethrough and
~including a- 1anding .shoul def  di sposed i n-the bore of .the’horizdBAL1y €05
and first and second profiles in a wall form ng the bore of the spool

tree; a tubing hanger |anded on the |anding shoul der, the |anding shoul der
and tubing 5 hanger formng the first retaining neans; seals disposed
around an external part of the tubing M¥hger; a first locking ring on the

t ubi ng hanger prolectin into the first profile retaining the tubing
hanger within theMBSP! Tehé 3 Rerepnial|reg havdngcthp bergthevehraughownd veefuding 2f aci ng
shoul der f or randig sivaldes disposed 10the BEB BEHERizRA BSe A8 BIEQERAE ploAiRs lUbi Ng

hanger supported on.the |anding shoul der; the second engagenent means
caﬁ E'Ba%c &iﬂrfgp

incl uding a $&@55gming ®ht¥ehe internal tree cap projecting into

the second profi | etubiag mggr lahé:dn R EndiRt hbuMeRdhéRaMSe biduliel Al Rubidge

internal tgse w.t hin.the bore: and a | oadi ng nenber engagi ng the
i nternal tr egm@gﬁoré"ﬁ% %Erle@mf"gﬂ&?'fsudi nally with 15 respect to the
“internal tree capedsdisposgi aowhdaneiérmhal bt efaheibihdRangti €r nal tree cap portion

and tubi ng hanger Lt,to .thereb revent the cap housin ortjon and
t ubi ng hagger garatfplg FKiRE Fipe Ph eeﬁgﬁ@ﬁngmpwéqcfr@g 'Qﬁglﬂﬁ Fﬂ?ﬁ’g@,"?’et{“ﬁmg & spool

tree. tubing hanger within the bore;
the infernal tree cap having a downwardly facing shoulder forming the first
10 engagement means and engaging the tubing hanger supported on the landing shoulder;
the second engagement means including a second locking ring on the internal tree
J cap projecting into the second profile forming the second retaining means to retain the
internal tree cap within the bore; and
a loading member engaging the internal tree cap and movable longitudinally with
15 respect to the internal tree cap causing a downward force on the intcmal-trec cap portion
and tubing hanger part to thereby prevent the cap housing portion and tubing hanger part
from moving longitudinally with respect to the spool tree.






