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tree caps can be employed to retain one or more plugs, such as a wireline plug, to
close the central bore of the wellhead assembly. One or more seals are typically

20  disposed between the tree cap and the inner wall of the wellhead assembly. One
common location for internal tree caps is within the central bore of a spool tree forming
part of the wellhead assembly.

In a further application, an internal tree cap is employed to retain a casing or
tubing hanger within the wellhead. Within a well, casings or tubings are installed

25  suspended 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. Th‘e’h/enger
assembly may comprise one or more assemblies for engaging with the wellhead, 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 internal tree caps
and tubing hangers within the bore of the wellhead assembly after installation causes
rapid wear of the seals between the respective devices and the inner wall of the
wellhead 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 a holddown apparatus for retaining a
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includes a split lock ring which is movable radially into and out of engagement with a
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 wellhead bore. Further downward
movement of the wedge ring is provided, which acts to set the seal, once the lock ring

30 is in full engagement with the groove of the wellhead. This further movement is
provided by allowing the wedge ring to partially deform under the action of continued
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 internal groove of
the wellhead, vertical movement of the lockdown apparatus and the hanger assembly

35 is possible, leading to 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 preload assenbly operable whnen the housing is |ocated within the bore of
t he According to a first aspect of the present invention, there is provided a retaining

20  apparatus for use in a wellhead, the wellhead having a central bore and first and
second retaining means within the bore of the wellhead, the apparatus comprising:

a housing for location within the bore of the wellhead;

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

25 a second engagement assembly for engaging with the second retaining means
in the bore of the wellhead;

a preload assembly operable when the housing is located within the bore of the
wellhead to apply a preload to the housing between the first and second retaining
means.

30 The apparatus of the present invention is retained in the bore of the wellhead
assembly in a manner such as to prevent longitudinal movement of the apparatus and
any other wellhead 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

35 movement, the problems and shortcomings discussed above are overcome. In

particular, the rapid wear of the seals in place between the apparatus and the inner
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As the second retaining means the wellhead 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 apparatus may comprise an actuator
movable between a first position in which the actuator is disengaged from the locking
ring to a second position in which the actuator is engaged with the locking ring,

30 movement of the actuator from the first position to the second position when the
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 into contact with the second engagement assembly and thereafter
urge the second engagement assembly into engagement with the circumferential

groove.
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tree cap will apply a preload to itself to be retained within the wellhead housing. An
example of when such an installation is of use is when horizontal control lines are
25  provided in the wellhead assembly to extend through the housing and into the internal
tree cap itself.
Alternatively, the internal tree cap may be arranged to land on a casing or
tubing hanger, which in turn is landed directly on a retaining means within the wellhead
spool tree.
30 In a further aspect, the present invention provides 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;
providing the apparatus with an engagement assembly for engaging with the
35 second retaining means within the bore of the wellhead assembly;
positioning the apparatus within the bore of the wellhead assembly so as to be
retained by the first retaining means;



internal tree cap may be arranged to be | anded directly on a retaining
nmeans, such as an internal shoulder, within the bore of the spool tree. In
this arrawgenestigsthe internal tree cap will apply a prelpcadisopoisssel f to
be retained within the wellhead housing. gn exanple of when such an
installation is of use is when horizontal control lines are 25 provided in

the wel | head asserghby .h@tr@@r@agemeﬁ@sg@mbmwmkaés@&nar}étatﬁﬂ&mééﬁ‘s I nt ernal

tree cap itself. Al ernatlve y, the internal tree cap be arran?ed to
land on a casi ng @PPYINGIA Riglond tryte anRAratys against the ﬁ%om%rﬁﬁ@amam@@ﬁ Qugs a

r et ai ni ng rremawgrﬂug\tgmdw@lftrgqu@m.@m@gngree 30 In a further aspect,
the present invention provides a nethod for retaini negqmy apparatus w thin
Vi

the central bore & discpesgdaboyedhs dmirgtaininganeansyisar agjintgrnal ghioyidedi ng

a first retaighia e theWehfalbotd6s th@wm&adtdseemiyl I‘ma%pagr%ﬁré%ay be
provi di ng asecond retaining nmeans within the bore of ad

assenbly; plafedidigetinrn @Bﬁﬁ?rﬁﬁhﬂ‘%dt’hwémn Wﬁbl?ﬂreé’&@rﬂ’ﬁweq"br engagi ng
with the 35 m%ﬂvélﬁttﬁé RiefbdRANSoMbrisBififst tAHRIiO4 wemfeaafa@mwhémeém&h as a

assenbly; positioning, the aglparat us W thin the bore of the wellhead
assenbly so &£8SiigOopkibinghangsi withip the,central bereafthg W?lhﬁaﬂ@ammb'megﬁco%lss

PCT/ US02/ 074%&ain8d @9mﬁ@gretmn§ R@ABS TR hpperStas M ereatter BeingdQarfRaidctly on
oad to the apparatus agai nst the second

retaini ng means; applyin
ret ai ni ngo mediRW ?'B‘eGPQQm%P'P‘Fé‘pappar atus toward the first retaining neans. As

di scussed above, tmend Efefﬁérrefdﬁﬁrﬁbdulrﬁ&tnmé%%céﬁd fREfifg Alakis Mthih & poralof
shoulder 5 fornmed wiithin the central bore of the wel| head assenbly. The

appar at us maywellnead aserably sempyses P gifcumiereatiah groovsdhe @epargtusihend: he
central bore peﬁwdéaamweéd é@a@emeﬁd firy avdbketadially tmo aRd B&%f@MaW waR first

| anding a wel | h such as a casjin t ubi n fg{ hanger, within

t he central H?ﬁ'@chf"%?rgEt'%qu@Qﬂc%gbeearPBPS?t%'s29 S'f'%“%’ew'ﬂ}' hgi %@Haltgprg Ak

first reisi nimowenas aséé?ﬁ!blﬁppﬁif@'bb@ ﬂ"lb%éil@éd ﬁﬁhbﬁédhﬂ)risaﬁlﬁﬂﬂldihdﬁﬁt ly on
10 the wel | head conponent rred enbod e second
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actuator_novable Tongitudinally within the cen | bore o the wel | head
assenbl y20  the apparatus in the wellhead bore, the method comprises moving the actuator in the
first direction to cause the engagement ring to engage with the groove.

To apply the preload, the apparatus is preferably provided with a loading
assembly, the loading assembly being movable longitudinally within the bore 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 the
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

35  being connected, for example, by means of a threaded connection allowing the
necessary relative rotation.

In a further aspect, the present invention provides an internal tree cap for
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In a further a%ﬁcttﬁh{&%;r sent irpventlon rovi _desqean inhernal é’ree cap
for WD 02/ 09588ENpEHer NgA PreIqagddp 119 ¢ haysing befyeandhe fitt apd secasd o
wel | head assegthining rhéensvel | head assenbly conprising first and second
retaining means within the bore of the |1 head, th I nternal tree cap
conprising: a cap'h¥lild {H’&ﬁ?b‘f‘sﬂeﬁt@m"}l Qfﬁs‘%,M\ﬁi’WFﬂt'ocnl‘fgoﬂ ?%aeﬁ‘rﬁﬁ'?ﬁﬁg %é?'l"ﬁ'é‘ad; 5 a
first engngegempricegenbly for engaging with the first retaining nmeans in

the bore of the wellhead to thereby retain the cap. housi ithin the bore
of the wel | head: TGt 8B4 oePg {EREUIENE SRS ENR INe hoks OLMEHEIREEdr  h 1 he secong

retaining means iR intB@ab@seca retdifedin thd 1868 of thelldlihead ths msthhltreanapabl e
when the cap hous‘%‘ﬂ& is located within the bore of 10 the well head, the
n

prel oad assefBMyr oper at ed bearing agai nst the second retaining neans

to urge the cap h@%%Fﬂﬁuéiﬁy\@drd&alibﬁwfthih&ﬁe béredf tHe\gelmeads, the prel oad

assenbl y_t hereby ap%p yi ng a grel oad to the cap housi n% between the first
Irst‘'engagement assembly for engaglng with the first retaining means in the

and sec a
bore of the wellhead to thereby retain the cap housing within the bore of the wellhead;
a second engagement assembly for engaging with the second retaining means
in the bore of the wellhead;
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 to urge the cap housing towards the first retaining 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 tree 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



retaining nmeans. In still a further aspect, the present invention provides
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The det ai | ed Sf8scri ption of these enbodi mnents and the WO 02/ 095185
PCT/ US02/ 07459 8 Figefre R éshareenlamgadicruss-sectionay viea\of afpodioangbithe etdininggnd ar e

not intended _to limt th cope. of the present .inventi.on. i

Doscription. apoeRiand dRe e Fidtie o DS RN KPS Bl berors e on
wi || now be deplicatitredt prblpasvto/theFetafnirexapparatusinl y, havi ng reference to the
acconpanyi ng drawngs, .i.n_whi.ch: Figqure 1 is .a |ongitudinal cross-sectional
View of 18 retaini BUH AL 2 TUSTORd SIPESRGIAE Yo of 8 PolRR s MiRSINIRS ¢ he
present i nveappaatusts Figured asshawit indfriggrel2aafierthe préldadhas Isgencippliece thé a

wel | head asser aJn%,g atp%grartlljs(?ra]%d hand portion of Figure 1 show ng

Figure 4 is a longitudinal cross-sectional view of a retaining apparatus
according to a second embodiment of the present invention installed within a spool
20 tree of a wellhead 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 tree in the engaged state.

Detailed Description of the Preferred Embodiments

Referring to Figure 1, a wellhead or spool tree assembly, generally indicated as
25 2, comprises a spool tree 4. The spool tree 4 is of conventional design and is installed
on the wellhead in a conventional manner by conventional means, omitted from Figure
1 for the purposes of clarity. The spool tree 4 comprises a longitudinal central bore 6.
The spool tree 4 is formed with a circumferential shoulder 8 extending into the central
bore 6. A radial bore 10 extends through the spool tree 4 and opens into 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 tree 4. The tubing hanger 20 comprises a generally tubular hanger body
22 seated directly on the shoulder 8 of the spool tree 4 in a conventional manner,

35 either with or without landing rings. An annular pack-off 24 of conventional design
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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

25 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
at its lower end in a shoulder 64. With the internal tree cap 50 positioned in the spool
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 a groove formed in the outer surface of the upper

30 end portion 62 of the cap housing 52 and provides a fluid tight seal between the cap
housing 62 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 upper end in a

neck 68, having a thread formed on its outer surface. The neck 68 is of reduced

35 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 internal thread on its inner surface, allowing the actuator ring 72 to be
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actuator ri nﬁ‘e@t%ﬂif’%\‘&'ﬁft 84( fremdhgyfingbpesitiah to dhe spcepd Pasitien. éh%t@a@reﬁgsugaﬁq ace

76 al | owi ng gg of the actuator collar 84 engages with the locking ring 80 and urges it radially
outwards into engagement with the locking grooves 82. Downwards movement of the

25  actuator collar 84 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 position 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 internal tree cap 50 is landed within a wellhead assembly,
such as on a tubing hanger, retained by an internal form within the wellhead assembly,
as shown in Figure 1. A tool (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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a_corr espondiowbPeHufiér 8 6F tRCPH BRI ke | fdf'&eépp‘hléﬂ i@fh% I@éklr{gﬁ%d Sridg
ring 80. Upwards novement of the actuator colla beyond first

position is HEAPPYASSRE BPY ReYACERY varying Hierxigyt |°f Fﬂﬁat'ogcpféféea%@%?tprn”@ oove

in the upper viply 4 s@icieht fbitg a%PﬁédﬁbQﬁe fobﬂgg fiRg 806h fh@gfé@itlﬂﬂ sH‘b\Mhanﬂ?urb f erior
groove 92 in the actuator co : &geratlon he internal tree cap

50 i s | andedalplapimthg aﬁéemh@aﬂta&%éﬁ@m} I0n9§ nal sovgment is e ventasalg &is
retained by gRyidu-a 8an the'sBhidizehsd akd'6s YR érﬂ%@f&d@%@?@rﬂature%a?'&ﬁ&“ in

Figure 1. A tool (not shown) is Inserted into the wel ad bore to
engage W& h faleregroove 86 in the actuator collar 84 and nove the actuator

col lar 84 from i Rgnidyaids tﬁ@ﬂ?érné?%btcbﬁ'?ao%fﬁe%b {dBIntgh%nPélgfﬁ mB?'BQ eRegtbyon of

Figure 1 to its second 35 lower position shown in hand portion of
Fi gure 1 andby reversing theprogrslusadgscripgst abave e Altpspativelmtieg ijtaraalireejgaptSQecan

second posi ti,gn nuawn%dlm@um.ernt B%rﬁlgl t%rbgéﬂ;@%e‘%t Rictibe betkn;éehmwnoawnﬁg 82
of the spool tree . However, as s ring
80, the actuator collar 84 and the actuator ring 72. If un atched in such a manner the
25  actuator ring 72 would not need to be rotated in the reverse direction.
Referring to Figure 4, a second embodiment of the apparatus of the present
invention, in the form of an internal tree cap 450, is shown in place within the central
bore of a spool tree. The spool tree 4 is of similar design to that shown in Figure 1,
with features common to Figures 1 and 4 being indicated by the same reference
30 numerals.
The internal tree cap 450 has many features in common with the internal 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 to Figure 1. The internal tree cap 450 differs from the embodiment
35 shownin 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 internal tree cap 450 is formed with a lower

end portion 454 shaped to seat directly on the shoulder 8. In this embodiment, once



WD 02/ 095185 PCT/ US02/ 07459 11 loose fit wthin the grooves 82, which,
while sufficient to retain the tree cap within the spool tree 4, allows a
measur abl wormeeseht of the internal tree cap in the | ongi radiusat/o746¢ r ecti on
to occur. A similar phenomenon will occurqith the locking ring 26 of the
pack-off 24 and its engagenent with the grooves 28. Thus, |ongitudinal

novenent of $hd infered et @ap WBD RlahdetRikhir thel sfbo@' t?éé P8 Ad éh%@me}Fs tﬁfa fuppéd vely
|l ock the entire tree cap and hanger_assenbly in place, a preload is

appl i ed agai ety °§W6d'l‘t8€}a' Beeyean A0 _pasges Wdthé'?,e Jpcking gseoves B2 femeg in g

tool is passek inAéowalher tM\@k;mede laQJyen@arisQ)fmgaa@n ut.ghsé hR dedbfsRdtandle and
the slot 83 in the act uator ri rotates the actuator_ ring 72,

raising it fMifhrefeensede %éﬁsn%io 3t H‘épéen'Bﬁ? dfeﬁ‘pp’i'?)d tx the iterngptése eandt3or t i on

62 of thes cala.réalywéé?ghé?oom@ JPédvRgis2GEnd ke amﬂaer%haybé&rnb&@ h@rfeuib%re
act uat or rlngb72 in act with the |ower e§% ocquﬁérln

Continued ro V\'%’ﬁ‘aB‘Fert 8"&8'{"65‘[’?5?‘3?94@)'?23%9% h'f‘ﬂ@e F?ﬂfk"\' herer§ 9igh&0 i nt o
contact w thsppfieleestidridrertiod meeshest @aNSerBRe iérmaleadicdpandthe dpsol &ree is
Further rotation of the actuator 72 applies a force against the |ocking
ring 80 andPf§¥€"§%oves 82, in turn forcing the internal tree cap 50 and

t he hanger 20 agarrnéuntéﬁnatﬂr& éép/ﬁo &ngréﬂrmaﬁf 15 dibéreyagR@ ahd rériéved. frohhe
force apﬂkleg%{ g & ooves 82 may be varied by
varyi ng 6?9 i@ﬂ' $eEbee hergt ?ng 72. Wth a sufficient
force applied to wﬁlelta@ tsremgréd é\ﬂb&ﬁnemstdnmemssém fvehtisWaviebeEh 8HEWN i,

all play in the assenbl s tak ongi.t udi.nal nov
prevented. |8 ?ﬁcgmp@@xﬁ{g b%‘éf?% ang El‘EgF”gﬁg E%‘fﬁ dis3pot '@Sn%ﬁﬂfﬁa@ﬂa?eeb%%fa%ct ed
from prenat ukelimete stoge 3PthbPréseneinveiftion\srld mddifidaongtherdotart bemadamy50 and

t he tubi ng hanger. 2 e .effecte versjng. the procedure descrlbed
hove. Al Ter 38 kel in Y afSuRa e Sitpg Fopt BEGaME BFtne piesanl veten w t 1

sufficient overpull to overcone 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 not need to be rotated in the reverse
direction. Referring to Figure 4, a second enbodi nent of the apparatus of
the present invention, in the formof an internal tree cap 450, is shown
in place within the central bore of a spool tree. The spool tree 4 is of
simlar design to that shown in Figure 1, wth features common to Figures
1 and 4 being indicated by the sane reference 30 nunerals. The internal
tree cap 450 has nany features in common with the internal tree cap 50 of
Figure 1, indicated by use of the same reference nunerals. For a
description of these features and their function, reference is made to the
description



above in relation to Figure 1. The internal tree cap 450 differs fromthe
enbodi nent 35 shown in Figure 1 in that it is |anded directly on the

shoul der Wowewddigs t he central bore 6 of the spool tree 4PCThSohesd ng 452
of the internal tree cap 450 is formed wi{fi a lower end portion 454 shaped
to seat directly on the shoulder 8. In this enbodi nent, once WO 02/ 095185
PCT/ US02/ 0745HAt s Chammpb esnal tree cap 450 is | anded within the spool

tree 4 on the shoyl der 8, the ugPer assenﬁl%i of the internal tree cap 450
engages with 't he PJEIAMNRY BPRAFLS T pise i} augihead. theavelingad hawng a gental Boke oo

tree 4 by means firt ahtleedonaite@dming MeafOwithis thdasors bble wallRYAR, the ddparffier ence
to Figures 1 to 3. A pre-load is applied to the internal tree cap 450 5

directly bet ®BTR"$™ME | ocki ng grooves 82 and the shoul der 8, as descri bed

her ei nbef®re. | nathousing®stnedatioh ithinitheborelof theewellh@ad:450 i s secured within
I ve_npvenent betweepn the

the central bore 6 0of the s&gol tr@ef4 and rel a}é .
internal tree cap2dhd SNARILPYYBEsEBYY fl engaging with ihe firstrefaining mepns ndle cap
450 of Fi gur @ore dfalye Wellitbiad ad Greetsy) ratih the MausiAg ithimthd Borehs tisPRdllhebdee 4 in

t he manner described herei nbefore. Wi the preferred enbodi nents of the
present invention2RgG¥ %ggwgﬁhaq%mblyﬁgr %Rg&%f?ﬁdﬂ[h tﬁﬁ SEEQGretainipgymeans
descri bed abawtae bote dfth&akellihgidended t hat these be taken to Iimt the scope
of the present invention and nodifications thereof can be nad one

oki | Ted 16 Ehe ar B AFPADRTSTUBESRSrAIE MhaR e s oegred e Bbrm & e

i nvention. \peMHd4a20 biply B@prélosd & hé4olsind BetwdbAThd firsChr $dcond ftaitingA
retaining apparatus for use in a well head, the well head having a central

bore and fi "&nd second retaining neans within the bore of the well head,
the apparatus conprising: 5 a housing for location within the bore of the

wel | head; a first_engagenent assenbly for,k engagin ith the first retaining
neans in the -borgﬁ‘(‘)gpﬁ?{gﬁ\ﬁ@ﬂ%’Hgg{%‘ﬂ?‘ﬁ‘e}'%f&& Wﬁ'ﬁéﬁ%‘ﬂ@ﬂﬁ'@e%ﬁﬂh‘?n t he
bore gf t he mllﬂehﬂ&d)mpaissséﬁmEﬁbrﬁﬁl%gelfﬂwwhitrﬁﬁﬂflélfﬂﬁire’, Jﬁ@firwém'erﬁn’é“th tfrlrgl
second retainin ans .i.n the re of the ead; 10 a prel gad assenbly
oper abl e%meﬁsﬁﬁébqﬁgﬂ@?rfﬂ‘9§srl‘%g fé’&"‘oﬁetdrﬂ%m?ﬁ@“ﬁm g’réteatf’wgé" Phead to
apply a prel grdteétly drthe @Uséddshoaldeeen the first and second retaining
means. 2. The apparatus as clained in claiml, wherein, as the first

retai ning nmeans the
3. The apparatus as claimed in claim 2, wherein the shoulder of the first

engagement 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.

20 4. The apparatus as claimed in claim 1, wherein, as the second retaining means
the wellhead comprises a circumferential groove within the bore of the wellhead, the

second engagement assembly engageable with the circumferential groove.

5. The apparatus as claimed in claim 4, further comprising an actuator movable
between a first position in which the actuator is disengaged from the second

25 engagement assembly to a second position in which the actuator is engaged with the
second engagement assembly, movement of the actuator from the first position to the
second position when the apparatus is positioned within the wellhead engaging the

second engagement assembly with the circumferential groove.

6. The apparatus as claimed in claim 5, wherein the actuator comprises a collar

30 moveable longitudinally with respect to the housing.

7. The apparatus as claimed in claim 6, wherein the collar comprises a tapered



wel | head conprises an internal shoulder within the bore, the first
engagenent 15 assenbly conprising a shoul der provided on the housing for
seating dwpeewdysdr indirectly on the well head shoul der. PBT/USh®BOApPar at us
as claimed in claim2, wherein the shouldgy of the first engagenment
assenbly is adapted to seat directly on a tubing hanger assenbly present

in the well heaﬁacet ROvEMBh tROEGIBF rORithe sSRAL Pdsitlbh BFthE YirdPokitiéh brirgiigral

shoul der. 20 4 he apparatus as clained in claim1l, wherein, as the second

ret ai ni ng rreHWs"ap?’ﬁé %ﬁ‘l‘%‘@@d’%‘%ﬂ%\"’lt%@ secend epgadement Assempbavbthgieaften t he

bore of the éthe@éeorrdf@mgagr Ertchs8EBY B Bhga@fen®s it With eoaaeaitt@ntdit h t he
circunferential groove he apparatus as clainmed in claim4, further

conprisi ng alB™YBuat or novable between a first position in which the
actuator is disengaged fromthe second 25 engagenent assenbly to a second

position |n whi ch_t he actuator i s engaged with the second enq enment
assenbl y, 5 mo¥enent NeAPPFEIUSAS HAIMRd T ¢ hé""\q‘?@fh%ﬁoﬁiéﬁsﬁ Y ReMPESSSoNd

posi tion wheg |émg’:memuoa§ movabie BO&S td EBdu n?\mttblbea;td;g%wwmdmdn@ngagl ng the
second engagenent asserrb%,%/%wth t he ci rcu erent.i al %r%r oQve

appar at us as ©B92gsmaNt ARSERYY AReg thserend Fngraemert assenbl dnphgaged "‘é\tﬁé'&? | ar

30 noveabl e Iruﬁsmgstémmg Maedng tavuige th@atspa‘rhtuh@ow&lﬁ tihfivst ﬂém.mﬁ% m%ﬂ(s) gﬁiggg?és gs as
conprises a taper e

clalrredlncla in the
PCT/ US02/ 0745’9 L‘?\.,#'P?gép’%é Rfe‘?ﬂd the collar fromthe second position
to the first p05|t|on bringing the tapered surface into contact with the

second en agenent _assenbly and thereaft.er e the second ag

assenbl y19 nt 8 engd§BRBR ra%;dstaﬁ q"rﬂ'@e@f"r‘éﬂﬁ’f%l”@}?? i the Iagcﬁgg,@engmgl ﬁggmg
appar at us asri§ aiovableishgrlidihanylvithvaspet tb thB®opsieg.oad assenbly conprises a
| oadi ng nmenber novable so as to be brought to bear against the second

engagenent assenbly once the second engagenent assenbly is engaged with the

first retainkpg Wﬂ@%f)gﬂaw’s&% dme@mmyweemmhkaeed cdsfﬁfecm{s?écuré%g
means within the wellhead, to therebénﬂrow e the preload. 10

appar atus as the lapdtae ring te4hg ihpyging.Jntef! ftf‘ﬁé"%%i%d”‘%“ﬁﬁ@?d t%“‘& h°H§'69 ng
ring novabl ech@dng thedbatfld ihgotrioveasmfittibinbily Witerdapedtitd the Hdsinghe appar at us

as .claimed in claim9, wherein a threaded connection secures the |oading
ring to the housing, rotation of the loading ring with respect to the

housi ng 1gaugihng trhg ahpﬁétuggzsrdlamaea th ARIME1D, WhBtdin! tHepphdatitd & RinlifeRREFfred O
the housing. 15 11. The apparatus as cl ai nmed in claim10, wherein the

apparatus i s¢@® internal tree

12. The apparatus as claimed in claim 11, wherein the internal tree cap is arranged

to be landed within a spool tree.

13. The apparatus as claimed in claim 12, wherein the internal tree cap is arranged

20 to be landed on a tubing hanger installed within the central bore of the spool tree.

14. 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;
25 providing the apparatus with an engagement assembly for engaging with the
second retaining means within the bore of the wellhead assembly;
positioning the apparatus within the bore of the wellhead assembly so as to be
retained by the first retaining means;
engaging the engagement assembly with the second retaining means;
30 applying a preload to the apparatus against the second retaining means to urge



cap. 12. The apparatus as clained in claim11l, wherein the internal tree
cap is arranged to be |landed within a spool tree. 13. The apparatus as

cl ai med iwoahkapsmsi2, wherein the internal tree cap is arr @0ga02/205¢0 be

| anded on a tubing hanger installed withijrthe central bore of the spool
tree. 14. A nethod for retaining an apparatus within the central bore of a
wel | head | roviding a first retaining
nmeans mnthlnﬁﬁﬂak%g¥%p§ (%ﬂ@q" Q hh é@ggﬁﬁly provi ding a second
retaining nmeans within the bore of the wel I head assenbly; 25 providing the

apparatus w anTﬁﬁ?‘ﬁ&fﬁ% |§Fn%@'l?i’bl¥m§ ﬁ’!i Wéﬂ'tﬁkgﬂ’é{ Fe'fhﬁhg MeEReRan

retaining means wit ore of head assenb ositioning the

appar at us wi intérnaksheulder termed Wﬁbmv\m wréraab@re@éthﬂwel&\@a@gsmn%e retai ned by
the first ret ai ni ng means; engagi ng the engagenent assenbly with the second
retaining means; 30 applying a preload to the apparatus against the second

retaining meéﬁs t dhemethatcizigey iBslaintt?.(Wiezein famapparaius Faaagaskdirectis on
toward t F{esiﬁteh?il 2halidgt Wi Pe cértral bBR: SRASQEIRSgC! ai med in claim 14,

wherein t Irst retaining neans is an internal shoul der formed wthin
t he central bore of the well head assenbly. 16. The nethod as clainmed in

claim 15, whggein fﬁéqnétnea%etcléﬁné&.nlc@meﬂ merrﬁ@mbarfmer éombﬁsmgﬁt er nal
shoul der within the central bore of the wel . The nmet hod as cl ai ned

in claim 14, the tasdingd weltherd compamant withiy: th¢ aﬁaiahgor& Qx/é*l'q wellgad gaprimkint
wi thin the cenbea odRigngd bfﬂﬁeﬂ’r‘?t'rleﬁﬁﬁ’ﬁb Regfbly so as to be retained by

the first retal ning nmeans; the apparatus thereafter being | anded on the

wel | head conponenthe appanaius theeeaiist hejng laaded an thewellhead spmpanentuner ei n t he
wel [ 'head conponent is a tubing hanger. 19. The nethod as clainmed in claim
14, wherein the second retaining neans within the bore of the well head
assenbl y1@onpBi sedha methed as @wwllraplam dowdhereindheywpithezd ¢@MPBREMJS Br ovi ded
with an engagﬁ;mar{gbpg novabl e radially into and out of engagenment 15 with
the circunferentl al "groove once the apparatus is positioned within the
central bore of the wellhead assenbly. 20. The nmethod as clained in claim

19, further qgrm”rf.é tlﬁ)éoo% H’%darﬁ‘cl%ﬁﬁ watmere.mwépéc%nhqaginmg%@a{slw.mmthl n

the central bore assenbl y, novenent
the bore of the wellhead assembly comprises a C|rcumferent|al groove, the apparatus

being provided with an engagement ring movable radially into and out of engagement
15  with the circumferential groove once the apparatus is positioned within the central bore
of the wellhead assembly.

20. The method as claimed in claim 19, further comprising providing an actuator
movable longitudinally within the central bore of the wellhead assembly, movement of
the actuator in a first direction causing the engagement ring to move into engagement
20  with the groove and movement of the actuator in a second direction causing the
engagement ring to move out of engagement with the groove, the method comprising
moving the actuator in the first direction to engage the engagement ring with the

groove.

21. The method as claimed in claim 14, wherein the apparatus is provided with a
25  loading assembly, the loading assembly being movable longitudinally within the bore of
the wellhead assembly, with the apparatus positioned within the bore of 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 to
bear against the second retaining means and urge the apparatus against the first
30 retaining means, thereby applying the preload to the apparatus, the method



the actuator in a first direction causing the engagenent ring to nove into
engagenent 20 with the groove and novenent of the actuator in a second

di recti orwoansb3sigst he engagenent ring to nove out of engagamesor/omssh the
groove, the nmethod conprising noving theggctuator in the first direction
to engage the engagement ring with the groove. 21. The nethod as clai ned

in claiml4, MQsk rﬁr\dqmuﬁﬁgﬂ’%qaé&ﬁ?@sée?nw mwhélﬂsitmré&.oﬁto Béar RRAMsBeassenbl y,

t he | oadi ng asse bel hg novab longi tudinally within the bore of the
wel | head ass@efising remrw Me@NSgappar at us positioned within the bore of the
wel | head assenbly and the engagenent assenbly engaged with the second
retaining neans, _novenent of the | oadi ng assenbly in a first direction

causing the Pdadi e M@%V'@'B‘ed%g?m&ﬁ whereip e IRRIRHES FRTRBIISESAY means

and urge thengpRgy, %d%m@ﬂ%frtﬁé Idahlﬁgfds§§rhbl§qh fhetlfRétirdBtidrBia Bbtaircddyebtation
appl yi ng the gr eload to the apﬁvﬁat us he nmet hod WO 02/ 095185

PCT/ US02/%0748bthe {eadingnaispaipyg FPﬁj’tk%@emHﬁP%g assenbly in the first
direction to bear against the second retaining nmeans. 22. The nethod as
claimed in claim2l, wherein the apparatus co rises a . housin vement
of the I oadi A& as§BﬁﬁTQ}hqdnast%”\epr"§g'aW F'éd’t"?eéﬁ‘ itRe ARRAAHS %V"%é'?ag? 8n 5
of the | oadi pgpassenbly with respect to the housing. 23. The nmethod as
clainmed in claim14, wherein the apparatus is an internal tree cap. 24. An
internal tree cap for installation in the central bore of a well head

assenmbly, thg wehhhRamhaPESEERY tor FetERAtcH iR thd ddnitlal Bdte of 8 eRNBedPissk by
means within the bore of 10 the wel]| head, the internal tree

conpri sing: Hhecuslihrad assegioFomerising st a0ctsacANd FRiaipipg anesns with ’\/68? presf; a

first engﬁgememgg@rfpémtgrﬁg tfé% idaehpAking: the first retaining neans in
the bore of the well head %ttreta ing wthin the bore

of the wel | head:; aéPaBé'EB?IEB E’rﬁéﬂf@@% 'aél%“e*i’ﬂﬂ*)??m?r"eﬂl ‘i)l ng with the second
retaining means ﬁlrét%nbﬁ@%nl%?ft%sﬁmﬁl?%r\@ﬁbb@ﬁ@%thQhepff rﬁ‘l Q@éhﬁ@ﬁ%ﬁhﬂh the

oper abl e when the cap housin ocated within the bore o t he | | head,

t he prel oad QQ'@é?ftS‘l‘%/WﬁHEﬁdé?)g\eéﬁWde@EhﬁhPﬁﬁp Q@H?'P&W'tlﬂ'ﬂéh%g?ﬁr?&ther‘%‘? et ng

means to urge the;GaBokPeiagemeRtEsembl yh@r éridaging'vitheth8isBébritBratiining Means
prel oad assenbly thereby applying a preload to the cap housi ng between the

first anth seboihebopofitte Weliadg: means. 25. The internal tree cap as clai ned
in claim 24, whergijielogfadsepbly 6ErabiéWhkA titdcap housing is located within the bore of

the wellhead, the preload assembly when operated bearing against the second
retaining means to urge the cap housing towards the first retaining means, the preload
assembly thereby applying a preload to the cap housing between the first and second

20 retaining means.

25.  The internal tree cap as claimed in claim 24, wherein, as the first retaining
means the 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.

25  26. The internal tree cap as claimed in claim 25, wherein the shoulder of the first
engagement 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.

27. The internal tree cap as claimed in claim 24, wherein, as the second retaining
means the wellhead comprises a circumferential groove within the bore of the
30 wellhead, the second engagement assembly comprising a locking ring engageable

with the circumferential groove.



means the wel | head conprises an internal shoulder within the bore, the
first engagenent assenbly conprising a shoul der provided on the housing
for seatiwgo2@dpsiestly or indirectly on the well head shoul dem/usa%0R289 The
internal tree cap as clainmed in claim25,4mherein the shoul der of the first
engagenent assenbl y is adapted to seat directly on a tubi ng hanger assenbly

present in bpe wehl rh?@rqﬁl tFééecarpt&lmmeangaambﬁ W&rﬁ#%ﬁ\%nghé §hlabtuafp the

i nt er nal shou ‘der. The 1 nternal tree cap as clainmed 1 n claim?24
wherein, as mea@e@gﬂwwafastrms@lon frewhish m?ea%tprw&é&eamﬁq feqn the locking

circuntferent i 1o Qé%ﬁd"ﬂo%l'ﬂbﬁ‘|r¢mclb@|'é€hcﬁfat6rh§eﬁ&gé€|vhm9(ﬁé’ locklhﬁ rmﬁcond

engagenent assenbly conprising a | ocking r|ng engageabl
p

ci rcunf er ent mver@%kﬁféhe gutvatoy thom thesfinsrogiiisy @’9"‘4%;0“‘11”0?80“ when thet er nal

tree cap s ghairawd id ;5b§t|o?1le3\n2tﬁm tflé’Wbm'féfadCéhﬁBth§'tﬁlé)loé‘lﬂn@ﬁﬁglﬂttﬁ)fhe movabl e
between a first position in which the actuator I's di sengaged fromthe

| ocking ri n@'fQU@‘fareé‘B%‘(ﬂﬁ@PVﬁom tion in which the actuator is engaged with
the locking ring, novenent of the actuator fromthe first position to the

second position when the 5 apparatus is positioned within the well head
engagi ng t he29-ockiThginterAg! tige Gartasciaimpd Ehﬁ'?'@? %twt'ﬁlre'ﬁrt%%”a@@m"ﬁf@es a

internal tregoleRhodSalile HrgRGdihallyGAifirB3pe3t totheheiging.he actuator conprises a
col I ar noveabl e longitudinally with respect to the housing. 30. The

internal tree cap as clained in claim?29, wherein the collar conprises a

10 tapered sygfacene HRAERRe &p dshdaied lirfélaihi 2NviHeeeis BfedlaPeshprised at 0 t he
first position bringing the tapered surface |ntowgontact V\E}ﬁt{] t he .| ocki ng

ri ng and!® hefapgradessy F@e’“?Y?é“e’]tBEQ‘Ph’Q"?rl fragn thersecand) BERTRIHP e st peRition

ci rcunf er ent hadgigg %wsperaasumé ihflcdhfRt with 8@ I6ekhg@indCart therbafter Gyaitne 24,
wherein the S1oad assenbly conprises a | oading nenber novable so as to

be brought t Cb'éﬂr”"ﬁ@fﬁ?ﬁ%agerﬁ‘%ﬁrﬁwbmfC'Tynﬁﬂﬁa%ﬁﬁ?ﬂveassenbl y once the
second engagenent assenbly is engaged with the first retaining nmeans to

urge the apparatus toward the first retaining means within the well head,
to thereby pdbvi déhe iterpaldrasep asxclaimgd in ﬁ‘?'@? #h wherqin thespreload @ssgmbly i n

claim 31, whegahicdshfiohGRE Mt MRableSods th ae%ughf {0 KbaByahstahe second
longi tudinall'y wth respect to the housing. 20 33." The internal tree cap as

cl ai med 15 cPagagesent apranthinonce the saery %ﬁa@e??tcﬁﬁse@éwlﬁ geg39d Withdhe ng
ring to the h%F%té\ElnPrnQéﬁE'tQUrdéfthé BBpararditb\dartithdfidt fdtaififg RRGhs WathintRe

housi ng causi n oading ring to nove longitudinally wth respect to the
housi ng.  34welheags) t%a@b&§§é’ﬂﬂﬂ the pealead. si ng:

32. The internal tree cap as claimed in claim 31, wherein the loading member is a
loading ring movable longitudinally with respect to the housing.

20 33 The internal tree cap as claimed in claim 32, wherein a threaded connection
secures the loading ring to the housing, rotation of the loading ring with respect to the
housing causing the loading ring to move longitudinally with respect to the housing.

34. A wellhead assembly comprising:
first and second retaining means within the bore of the wellhead,
25 an internal tree cap retained in the bore of the wellhead, the internal tree cap
comprising:
a cap housing for location within the bore of the wellhead;
a first engagement assembly for engaging with the first retaining means in the
bore of the wellhead to thereby retain the cap housing within the bore of the wellhead;
30 a second engagement assembly for engaging with the second retaining means

in the bore of the wellhead;



first and second retaining nmeans within the bore of the well head; 25 an
internal tree cap retained in the bore of the well head, the internal tree
cap conpwioarngsisa cap housing for | ocation wthin the boretafsor/eso

wel | head; a first engagenent assenbly forqgngaging with the first retaining
means in the bore of the wellhead to thereby retain the cap housing wthin
the bore of the wgl : £1918 Uhe R RO PEHYus Mg S dfwithinetRe 8B

with the second retdé%]ﬁﬁgssﬁe%%rll@op?n t he bore of th_egmiﬁalﬁhgad; WO 02/ 0%%185
PCT/ US02/ 0744® wallbegd Jhe prelepdassempblyywisparsmted Reatingiagainshihersscdithg i s

| ocated wi t hidtaihing iedr 18 lirgel the ci hbligagiiowahds the @it astammyanddng, egteload

operated bearing agai nst the second retaining neans to urge the ca
housi ng t owaPEReME therebyrapplying $Prelpadda e capfousing|bgiyeendhe dishpyd ?‘?Fg’i“eby
appl yi ng f2 pr&hiamd éarishe cap housing between the first and second 5
retai ning neans. 35. The wel | head assenbly as clainmed in claim34, further
conprising a spool tree, the internal tree cap being retained in the
Clenj[ r aI34bo][ e39];1 t rae mﬂl?éa_dta\’s%emb@%s cTilﬁhﬁW blb'mﬁdmbi_bbh‘lp?ng b%bg@ldréen
claim 34, further conprising a tubin anger, the tubin anger being
retained in lt"r?e’“i%'?%?‘}é? C?%Qg\ﬂﬂlr?tﬁ@ﬁﬂ%b@?éﬁ&r?l bo(e ?fﬁhe Sﬁ?fgfriefsst retai ni ng
nmeans, the first engagement assermbly of the internal tree cap engaging with
\t,\,gﬁ ng'dng aQ 3Bt ﬁw(e) weliead hesombly Ns ek it S 2P Artiar cOmpneing 'tbing L M€

hanger, the tubing hanger being retained in the bore of the wellhead assembly by the

10 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.



