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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
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of the mmmmmwmaémﬁ%ﬁh&léﬂﬁan MG A0 A5 of fheg {;”{S{in cal l'y
CONPYS Se%o B8N Q%e&@}& ie%l s [o seal agains PRE %&WF’EMEHW vel | head
assenbly. The Ra ger’ SJLEmA nsierione asmore circumterential @filrhies f or

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
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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t hat rel ati ve Ansosiingnio 2 g}qh ice. together with any apparatus it
s 2t ai Bhpstandgr (081El L eaidﬁ t&ousfhﬁ'gés?@ "b'feé‘g@’i'rt"&ﬂ? is provided a retaining
_ : » (N€ Welihead having a central bore and first
s e o and
second retaining means within the bore of the wellhead, the apparatus comprising:
a housing for location within the bore of the welthead: <

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

25 a second en s2C0
gagement assembly for engaging with the ini
_ :) in the bore of the welihead: g means
' a preload assembly operable when the housin

- welthead to apply a preload fo the housing between
means.

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 wellhead

assembly in a manner such as to prevent longitudinal movement of the
~ any other welthead components retained by the apparatus within the boraep p:_:?:"s "
application of the preload to the apparatus affer its initial installation serves to lock
apparatus in place and prevent the aforementioned movement. By preventin .
movement, the problems and shortcomings discussed above are overcome 5: -
particular, the rapid wear of the seals in place befween the apparatus and the ir:mer
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bor e. Agigpqwaltghou der of the wellhead assembly. The shoulder of the housing may seat
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 intemal 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
| intemal 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
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,
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: example of when such an installation is of use is when horizontal control lines are
25  provided in the wellhead assembiy fo extend through the housing and into the internal
free cap itself. _
Aliernatively, the infernal 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 central bore of a wellhead assembly, the method comprising:
providing a first retaining means within the bore of the wellhead assembily;
providing a second retaining means within the bore of the wellhead assembly;
providing the apparatus with an engagement assembly for engaging wrth the
35  second retaining means within the bore of the welthead assembly;

positioning the apparatus within the bore of the welthead assembly so as to be
retained by the first retaining means:
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ar r angenasstogtot hmvhmb%rrglﬁdudin?ﬂ}eﬁiﬂﬁﬁ&e%k{rﬂaﬁg%aﬁfp e%@%ﬁ%ﬁg‘g’ﬂ@t ’s: In to be
retaine .1 hi ead_housj ng. . ] n _
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t he wel |engademeatwith ﬁla'@mexeendntdve@uglmfﬂﬁﬁadtamﬁli@g sg%hfdg,tggggrr;::négée{ (r)\a
tree capagj I | Lnternal tree. c: |
Lan on%h%:ﬁgitﬁe é{;_rgét u%)[?t\rffg?'bﬁgr'é;ogvg,o ieeﬁa%ﬁ"‘?rgf”ﬁ‘%%fwﬁﬂ\?edﬁjw@&t ly on a
r et ni #&%&?@%ﬁ'ﬂ#ﬂ%wﬁm@qumehpdEbmpﬁmmo@@ mr?aufggﬁtéugs&etcthi )
the presisstidirebticilol cHiis Y b - Ginfind ighal . 2l W 1 |
“the Eent ral l re of asvve{DI ir:]ea easser;g{{g,e g%%el’ ne ogr%é’ﬁpr | S|_ng5 providing a
first retaini r?ga‘?f’%éﬂ?%e AfrtheRePHaiue itrefemblyprovided with adeardiig/;  pr ovi di ng
a secon@ssasthly thedoadiamassenibly beihd) MobaieionitddimpRithin R bSa SR V-
welihead 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
J 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 prefoad.
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 housirig 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 intemnat tree cap for




provi ding the apparatus with an engagenent assenbly for engaging with the
35 second rétaining means within the bore of the well head assenbly;
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;)t he 1gnga&§ﬂgﬁgin%:i ng to nove out of engagenent with the groove. To install
20 the apparatusS in the well head bore, the nethod conprises noving the
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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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30 the fi rst direction to bear against the second retaining neans and thus
apply the desired anount of preload. In a preferred enbodi nent, in which

~ the apparatus conprises a housi'ng, novegent of tbﬂéﬂ@g]_[@g—%ﬁ%@ﬁ&#ﬁ?@hﬁ
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connect ed, SFape of thenpldesentligventions of a t hreaded connection allowi ng the
necessary relative rotation. In a further aspect, the present invention
provides an.internal tree cap for 7 Docket No.: OID-0303+ 1 2 0 0 5
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retai ni ng nmeanSgy bl riher ect.,, the present invention provides
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bore of the wellhead; 'a prel oad assenbly operabl e when the cap housing is
| ocat ed wi t hi F9HmRA ot IPngitudinal 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 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 instalied
_ 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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ousing 52. The

lower end portion 58 of the 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

25

) . atits 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 @ groove formed in the outer surface of the upper
30  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 upper end in 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

35




according to a second enbodi nent of the present invention installed within
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WHENIN bilfivatEs fito bhdfaeinent with the focking grooves 82. Downwards movement of the

25  actuator collar 84 is limited by the fapered 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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around the Removal of the internal tree cap 50 and the tubing hanger 20 may be effected
by reversing the procedure described above. Alternatively, the intemal tree cap 50 can
be unlatched with sufficient overpull to overcome the friction between the focking 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 common 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 to Figure 1. The internal 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
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el dfﬂl'Lds ﬁé&%%ggy ?:ﬁ"?i"g RENg R les gesaibed Bbovepper end

collar 84 extends aroun

of the cad‘“ﬁUEE?fﬁgO%Eerp@ﬂttp@n ‘bbf&lhadwmﬁémrotﬁ@idt&halu%éeﬁfihg@di ng
beyond5t hedinepebetaedn the fobRing 86 ' i.th an. internal 15

ci reunfer gg .iﬂ'{‘ag'hgpﬁ %gq vﬁ?ch@%&éég&gﬁlﬁ%gyehg‘%%F?tbfﬁ‘n'@’?’?ﬁﬂhfﬁassed
into the welg&_q%a* ad SheE tereag d?ﬁ?aﬁéwnmdenﬁallﬁo@bbﬁme

| ongi t udi FaP9ljresi 4 and migvetmdvenidnt becH MO ntdm flrst, upper
posi tion, paseffi@wn in the right hand portion Ofﬁﬁ#&?gﬁ%@% i<3'{""=’§é$cond,

| ower position, as shown in the left hand portion of Figure 1. In the
first position hEfHemahiee eari4%0 of Figurest inay b8 diseagdgedisnd Gebagtron t h t he
upperwedgﬂ\e%@ooftrééwiﬂ@féiﬁ'hé}%éha&rﬁgdréﬁeizﬁ%zé’)g in more detail in Figure 2,
t he | ower portm %%th actuatgr coll ar I's formed with a tapered
surface 86. Upon'd Rﬁﬁﬁ? é%‘ﬁ‘?“’@@fﬂimtmworduwbbeeﬁ&dmnﬂmthe
first poshepepompanying guresdnddeidibed abbRE iSRS HREnd" Gfese$Q tQlent NE

t uat ' L ocking ring 80 it fadi al |
_out var ds *?ﬁi’*‘ﬁ‘ﬁ%‘?’nﬁﬁ‘ﬁ#@ﬁwﬁ%&ﬁae%%ﬁﬁ% Bereotsspikcmaris o enent  of
__the 25 é’G‘Flfg’("ﬁF' %&qusmqtgeparm Guntithe shieit ofape pRdefiiiveatish,. 86 contacting

5

a correspondi ng tapered surface 88 on the inner surface of the |ocking ring
80. Upwards novenent of the actuator collar 84 beyond the first possition
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
| anded within a well head assenbly, such as on a tubing hanger, retained by
an internal formw thin the well head assenbly, 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 nove the actuator collar 84 from
its first upper position shown in the right hand portion of Figure 1- to
its second 35 | ower position shown in the |eft hand portion of Figure 1 and
in Figure 2. As seen nore clearly fromFigure 2, in the second position.
the locking ring 80 engages wth the |ocking grooves 82 of the spool tree
4. However, as shown, the locking ring 80 is a 15/11/2005




Docket: No.: OID-03030"CT 1loose fit within the grooves 82, which, while -
sufficient to retain the tree cap within the  spoof . tree 4, allows.a o
measur abl e novenent of ‘the internal tree cap-in the longitudinall5dlid@0ob
to occur. A simlar phenomenon will occur with the |Iocking ring 26 of the
pack-off 24 and its engagenent with the grooves 28. Thus, |ongitudinal
novenment of 5 the entire tubing hanger 20 is also permtted. To effectively
lock the entire tree cap and hanger assBhbly in place, a preload is

appl i ed agai nst the shoulder 8 of the spool tree 4. To achieve this, a
tool is passed into the wellhead bore @AM Sngage with the groove 81 and
the slot 83 in the actuator ring 72. The tool rotates the actuator ring 72,
raising it frolm [ tg seat %%ai nst _the shoul der 70 of the upper end portion
62 of the cap 10 hOJEPRYESPPUREE BF PSdr Agvelihwd thp siellkend finving 2 vgtrafborehe
actuator ring 2@ firsttaod canhdedtainihg heardsheitiD R borISCHe fwdlih&d] @€ kpafatd N9 80.
Cont i nued rsot %B,;]grrﬂsi@f the actuator ring 72 noves the locking ring 80 into
contact wi th upper surface of each groove 82, as shown in Figure 3.
Further rotation of the haedngfordocafiah withih iheord of @& GElIRGAI NSt t he | ocki ng
ring 80 and the groov .Iln turn forcing the internal tree_ cap 50 and

t he hanger 20 agai nst ?éle?'ﬁeo "FS%@ZI’“%’WS%ICH%?’%Q' ot atl??é“%'p%loqhe fhpesingandThe
force applied to tadeptédiokienlingrengugeBéht evithithe welthegd;ooves 82 may be varied by
varying the extent of ' f the .actuator, ring 72. With a sufficient
force applied to the I%%&s?tﬁ}ég% ?"%St %sﬁe'?bﬁ’_' ?ﬁﬁ%‘“ﬂg“d'sﬂ“?g'ﬁ EHi SHRINING TR URe 3,

all play % the asheehrnt pf the welhead taithebyl supporg tHedusiag withiv eiedre bSthe
prevented. In thig.may. seals, such the seals 36, 38 and 66 are protected
f;rb:gm premature wear and 20 failure. Renoval of the internal tree cap 50 and
thé tubing hanger 20 ragechnl eighgeoetchssdmply fv engiging withethp sead wisinifgscr i bed

above. Aftemative ik j tr ap 50 .can. be unlatched w.th
sufficient over puhxaqtsé @gg?ﬂgtgﬁ%lgﬁlﬁgheﬁﬁéﬁr%ﬁ r%%‘f'%éﬁ"%‘%w'lﬂﬁ'&ﬁﬁeﬁﬁw\& ng 80,
t he actuator col I&F“@Hh&&ds_d the actuator ring 72. If unlatched in such a

i recti o Referring e ancri ORdaele D RERRSHE hdfet Al Ee Bket e of
the present i nvelfi¢ wehhead fo apply & foromto thatgrrtiontod thedioudingeem wleigh #5a1 ledss shown
in place within the &ant?, f ool tree. 'The spoof tree 4 is of
sinmilar design to that r;g rrllgdv\uﬁe#)g&ﬁfﬁlu?]g fﬁﬁ a%%%“?é%‘?ﬂfﬂés'g‘%wh%?ﬂ%e Fi gur es
1 and 4 being i ndis¥abbdngydingrlogdinganendieemevible s8@s tbebraugls to Bhaeagaliser nal
tree cap 450 has g@t.hedh ' i [ rnal tree cap 50 of
Figure 1, indicated b0 gseé!% %nhgss(séglﬁgozr;hec eé%r%%cgg%ﬁﬁ%a%g?%t ﬁf%ep%y 5

descri pt-?‘bn of t §82aged with (heosscenddretalninigrméans) 6t inge ther ldusing taveard thenfirste t 0 t he

descri ption retaining means within the wellhead 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. |




above in relation.to Figure 1." The internal tree cap 450 differs fromthe -
I enbodi ment 35 shown in.-Figure 1 in that it is: Ianded dlrectly on the

P “shoul der 8 within the central "bore 6 of the spool tree 4. The N&yslhd24555
of' the internal tree cap 450 is fornmedd with a |lower end portion 454
shaped to seat directly on the shoulder 8. In this enbodi nent, once
15/11/200'S" 12 Docket No.: OID-030308-PCT the internal tree cap 450 is
| anded within the spool tree 4 on the skbul der 8. the upper assenbly of
the internal tree cap 450 engages with the | ocking grooves 82 ibrned in
the inner wall of the spool tree 4 by nmeans of the |ooking ring 80, as

descri bed abot.e \mhehppmfueaemaedp.aﬁy bRt clalr®) \ﬁmﬁ el Je&ﬁglréta?m%m ied to
t he internal tree cap jrect.l Eet Wween t he | ocki ng g}r ooves and t he
Ct

shoul der 8, a% 5‘%%“8“"8'&689%?@9??&?1{9 'Bere“t‘al'ﬁ“’ﬂ‘ﬁ‘g't%ﬂﬁé’ﬁ”e e wellhednal tree

cap 450 is setbuscechdwhgapintent 3&mdBhgacablRofith the burhRntiappasle, tree 4 and

relative venent between the internal tree cap and thg@spool tree is

prevented. Tbe internal ti-ee cap 450 of Figure 4 may be di sengaged and

renoved froms3.10 Theapppotnd at claimed in dlaild€ WiRRGCHe Q6] & mafy Rlerlpgf Wi |l e

2cconpanyi ng PrBFoA B e ot LR VIR B sk stV ended that these. be

taken to limt the scope of the present invention and nodifications

t hereof can Qe megg . diled.in, t Qut departin ron1the

spirit 01;l thg¢ resefpp %ﬁ@%ﬁfﬁ@n g?'ﬂ??(%ﬂ?%ﬂﬁ'waf” %?13

appar at ud0f opbetyenn 4 firstaposition ih exhith thenretuamt lsm&attageﬂ\ﬂongthasmdngigehaﬁe and

first and segQoghiy 84 al ggcg}g ﬁgﬁ i Lhin the bore of | |.head, .the
paratus 5 conprising: u5| ng \E' s 3G i ef'ﬁagﬁftvﬁﬁ' SrEBf t he

mSI | head; at eﬂgmﬂto%@ﬂ@bfamonmmt eﬂtfxemt:mtunafrdary tleenfirat lmsiﬁbn oo thefsetdné housi ng

and adapt ed Jsﬁ'i[)n 'ﬁbga@ﬁaQquy‘SB{:‘&:lo‘M geth\é\lev!felllneag a f'ﬁSt cngagement

assenbl y assom ated with Qi n| ng nmeans | ren of the
wel | head to Q%@@W%@bwhﬂheﬂmm@mm n the bore of the vvel | head; a
second epgagenent assenbly for engaging with the second retaining neans in
the bore of the wellhead to thereby retain the housing within the bore of

7. The apparatus as claimed in claim 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.




"the wel'l head; ‘15 'a force assenbly operabl e when the housing is |ocated
sW-thin the bore of the wellhead to apply a force to that portion.of the

"“housing ‘on which the at |east® one“seal is nounted between tte fli5A11ABD05
second retai ning neans, the force assenbly including a |oading nmenber
novabl e so as to be brought to bear against the second engagenent assenbly
once the second engagenent assenbly is .30 engaged with the second
retaining means to urge the housing toward the first retaining neans

wi thin the well head and to secure the |oading nenber to the housing, to
t her eby provi d%andr mai ntain the force on the housing portion. 2. The
apparatus as clai medc PrPagfusianelaimed feany iprecedingtchim, hesin r et ai ni ng neans t he
25 wel | head conprises athe ioatliag Memb& oML it he fdirst
engagenent assenbly conprisi ngg a shoul deﬁ%é)r l&/@@ggﬁgﬁhFeg"['e"%h%&hsei%ﬁ'é‘mlgt)r
seating directly or indirectly on the wellhead shoulder. 3. The apparatus
as claimed ¥n claim 2, athesdddmonirderionRemted @k idaflink 'mEérrtéthe%u?s%er%%n 30

assenbly is adapte t directly on a tubing hanger assently present in
t he wel | head, thegtt-%‘gio%gﬁ%'gﬁ'ﬁéﬁ’“lﬁ TeFBec i dedQusing eausing the lpadingmembee ton al

shoul der. 15/ 11/ 2008velldnghudikilly veipiredpadt wSth@fouSihati med in any preceding claim
wherein as the second retaining neans the wellhead conprises a
circunferential groove within the bore of the well head, the second
engagenent asdénbl Thecapgargmaios elahddhint 9 gréde@iHg CRIEMHhdLin OWE 0P 3. The

appar at us 1@s &b gq,gﬂevg 4. .wherei n the second engagenent assenbly
conprises a Iockinng riﬁsg?ééﬁggd%%q’@"%"ﬂ(ﬁ'e'f‘ﬂﬁ Ozith"cltﬂﬁ‘\“ég @nKtion|beeesothe. 6. The

appar atus as BUEnEBtionand velllmad. or 5, further conprising an actuat or
rr_éabl e 10 between a first position in which the actuator is di sengaged
fromthe second engagenent assenbly to a second position in which the

actuator is elfgagdBe apraretustes dawed ih aNGrAGHNE Rlaird S WREFSh Mthe mggqun of the
act uat or fromhﬂ‘emgmegggpt position to the second position when the apparatus

is positi &ned within the well head engagi ng the second engagenent assenbly
with the rcunferential groove. 15 7. The apparatus as clained in claimbé,

wherein the agtuatr ises.:a.callar noveable |ongitudinally with
respect to tkég housi %ﬁgi’ g %hﬂalgﬁi‘;é? APy, Preseding clpims further dinelpdipg 2 Bafrer ei n t he

col | ar conpr {#¥eighzhethapusinechaving 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.




20" surface, novenment of the collar fromthe second position-to the first
_sposition .bringing the ,tapered.surface into contact wth the second -
“engagenment assenbly and thereafter trge the second engagenent a'fs,éhﬁ)l/)ZOOS
into engagenent with the circunferential groove, 9. The apparatus as
clainmed in any preceding claim wherein the apparatus is an 25 internal
tree cap. 10. The apparatus as cl ai ned |q claim9, wherein the internal
tree cap is arranged to be | anded W|th|n a spool tree. 30 11. The
apparatus as chgi [ | he internal tree cap is arranged
to be |anded gﬁ gel?ﬁlgppﬂt%aa%%%efl\r{\\g Te@?ftﬁcfw ‘Eﬂ??éc?,‘%‘?ﬂSW& bore of the
spool tree. 15. 111/azwscq@0n2nt Withén ﬁﬁppamal bisre aapddaiontzdsuppora Wwiiihewe di ng
clai m wherei nwtligad; 0adi ng menber is novable longitudinally with respect to
the housing; and 5 a threaded connection secures the |oading menber to the
housi ng, rotation SEﬁ‘S dispesqd gepyndigpareaftherwellicompamestped tngaging the whithesd; ng
causi ng t hesl oadi ng-lerwmtl%ﬁ]p&ﬁntﬂﬁ}bﬂl %%Biﬁ&\ﬂﬂlxﬁ%e%ﬂﬂaé .espect to the

an

housi ng. 13. The appar at us as claine preceding cl’aim wherein the
force on the 10 h&GsTRYdpFusaesmeat asserahly irclidinggt tionkingatingrdispovethbn afie t he

housi ng porti dpusief ke 4 Bertioh leRb Bdp Q?tfoﬁrgﬁﬂo QmWob{"ﬁr%% e 118

apparatus as claimed in any precedi ng erein ousl hQg |s an

i nternal tree "CAPNE gansgn ‘g"n‘é"l'&ﬁﬁé? Hewdy wedpin thaihnesing withim the gergrebltirnef cl ai m
further "i ncl udiengellieddpr e through the housing having a profile adapted for
a plug. 16 The ap tgah)a&us as clained in claim15 wherein the bore includes
an upwardl Y 20 f 287 (P4Yi8E B Mber movelie lopgisudingti ith vespest tcthe horstig ismastoy

precedi ng cl abenbrosgler @i beak hgazh@ltﬁd NEKIARTInE to ARYO WY %&émﬁa{gﬂg RO der
adapt ed for en%n rrgpt wi t h a a?sfl ng hanger having sealS “engaging the

| head. 25 1 p‘!’f‘ﬂl OB ahvaRreidde adores tothedipusing. any precedi ng clai m wherein
t he housing includes a domnmardly extendi ng portion adapted for insertion

into a tubing,hanger . 19 Th ?tus as clained in ang/ of claims | to
16, wherein t%e hous'waraugaacalme 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




© 30 tubing hanger. 1S/11/2005 16 20. The apparatus as clained in any"
preceding.claim further conprising: a well conponent within the central

bore adapted to ‘be supported within the wellhead; seals di sposeli5ddduhBA0as

part of the well conponent and engaging the well head; 5 the well conponent
supporting the housing within the well head; the second engagenent assenbly
i ncluding a | ocking ring disposed on the_ housing having a portion thereof
adapted for projection into a groove of the second ret ai ni ng nmeans in the
wel | head to thegreby retain the.housing within the central bore of the

vel | head; 10 ?ﬁe |%‘%"aﬁ‘Pﬁa’a‘H§?ﬁb"iﬁ’mﬁ§0&B’? pregeging cleimyiharemtheyvellheadasisa®ly 1o t he
housi ng so as inchdesdrehdoizaty rée 4nd 2 hBRE hagar, e horiAdftal tRE kndGbingd HAgee Raviizge t he
housi ng agai nsf; nent to there yovide a.force to the

noust ng. 95 " Blerel Bect blodu HOTRAR IR sl onie Bl on i s B 0ok Bt
menber applies a force 15 through the housing to that part of the well
conponent @n wWhi chpgRg s8al.s i ed. 22. The apparatus as clained in
either of clains 20 orsp_Zl, V\Hgi&lg{ljﬁmﬁﬁg m\ngcé%nﬁﬁvgﬁ%'ﬁt is a tubing hanger
havi ng a bore t herth bpuginghasainedl; a profile adapted for a plug. 20 23. The
apparatus as cl ai (Rdsebdhd3nVacib nfchii; 22, wherein i rst retaining
means i ncl udes the vvgl I hegéc/fgc_ opéﬁr’létﬁ{dgsgaélﬁ)%l%v%gésggﬁrghgdgth%:?eg?’ned in any
precedi ng clai m WHioEE#sseRbly decliding an ngfuafenringtdispased betvesn thendclidadthan
expandabl e | oglglinridgenber. 25 25. The apparatus as clainmed in any preceding
claim V\,h?é‘ei n the second engagenent assenbly and force assenbly include
engagi ng thpers cHiedeskiering andthosstraton jogkavingtengaging dapbiey safpadsnst a

downwar dl y faci ngtHeafRBlatsd ¥ f f . d i nj in the
:Sl head and c usitn aafjomﬂ\%aﬂrég@f%ér“ggl? '%W%‘? %@?%05{3?5@ %%gg%%ar at us
as/ cl ai med i " WS%"%@E@MW@?“GPQI%P%&@ n the wellhead assenbly includes
a hori zontal treein@dﬂgﬁﬁiﬁgﬁﬂ%&s &amgﬁéck,awﬁ.eQaﬁét&ﬂﬂggh%ag([yggo ARlalithe N9

hanger havi ngg al i.gne ateral production ports, t engagi ng the

using igy p?sﬂﬁb‘.]nﬁ@thﬁ 3ﬁg?éqr_ﬁng moves longitudinally.

hori zontal t

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




= r-1 5 27. The apparatus as clained in any preceding claim wherein: the
‘housi ng has a neck; the second engagi ng neans includes.a locking ring =~
-'di sposed around .t he neck; the*force assenbly includi ng an actuatldr/¥1A8005
di sposed between the neck and the locking ring; 10 the locking ring and
the actuator ring having engagi ng tapered surfaces; the actuator ring being
novabl e longitudinally to camthe engagi ng tapered surfaces and apply a
force to the housing; and interengagi ngisurfaces on the neck and the
actuator ring engaging to maintain the housing in position as the actuator
ri n%_ rmV(ra]s I owgfpar:agﬁirnam second Tetd@ing »ﬁema:kmﬁlgefntgappmtﬁé dghiﬂﬂrt]t&girﬁmmgé us
within the c ass _the method conpri sing:
provi ding a ?lzﬂgsntgﬁ}e%?%?pﬁ%né%r?g%&ags\%ﬁ?Waﬁaﬁ'épod%dr"e of the well head assenbly;
provi di ng a seconéoriag sienloadingnerssamsbiwiirt Hierfirsthdireltion eo dkart dpeinwethé beagt
assenbly; 20 phpbdicnd. jfe apparatus with an external seal nmounted on a
portion of_ the apparatus  for sealingly engaging the well head assenbly and
Wi th an emgagemenpo4diesabousinggnovemeny afjihn tpading ssentbly is dedind divatian biingy neans
wi thin the b@bhied b i : : Ll oning. the apparatus within
t he bore of the ml%ﬁggdgpdgggg%gﬁng%gﬁ@}s%%g%ﬁé@Fgﬁl@ by the first
retaining neans; 25 engagi ng the engagenent assenbly with the second

retaining neans; BRRHIEs aiRbEn BN bE &f@ﬁinﬁ%é&é@?ﬁ;@ﬁx@éﬂ%anﬁﬁ@mﬁecO“d

retaining rrea]??s to urge‘t,he apparatus towa retalning neans;
provi ding a POYIerTgrmsd withip the centigbboresfdhanelthesd esstrbly.bei ng noveabl e

| ongi tuditpally w thin the bore of the well head assenbly, with the

appar at us poidsti ed w hin the bore of 30 the wellhead assenbly and the
engagenent asSent|§ e @%ﬁé&f'wdt‘ﬁclﬂ‘ﬁbz%é’b@ﬁdtheéPmﬁﬁlsn‘glamﬂéédisqctlmwéﬁent of
‘tile Toadi ng ssRdablder Witflin telosraPickeSdicQRAS| N9 the | oading assenbl y
15/11/20° 05 18 to bear agai nst the second retaining nmeans and urge the
apparatus against the first retaining neans, thereby applying the prel oad
Lo the apparsl us TROMméhts el Atkithir biamAhRG: BOHERMYI hindrO6mprsirg!

directi oL, to beaE S\g}ai ns} t he second retaining neans; an
anding a wellhead component within the central bore of the wellhead assembly so

as to be retained by the first retaining means;
' the apparatus thereafter being landed on the wellhead component.

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

R 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




& BF 6V gl 'n'g"'é""' ‘T\‘ousi‘"n'g, “movement-of -the | oadi-ng assenbly. in the first .. .,

.. direction being obtai.ned. by rotation of the |oading assenbly with respect
to.the housing. 29. ThHe nethod as claimed in cldi'm28, wherein the5fildst2005 ..

retaining neans is an internal shoulder formed within the central bore of
the wel | head assenbly. 10 30. The nethod as clained in claim?29, wherein
the apparatus is landed directly on the jynternal shoul der within the
central bore of the wellhead. 31. The nethod as clainmed in either of clains
28 or 29, the rieg bodoveldut BEEndaBERIl S B | andi a_wel | head .copponent
within the cengral b%%, of t h% wel Itﬁ%tg eaggsngﬁb‘ﬁ?mé?g'gd S8TPHNEMOIRE Ped by
the first retalning mE4iE dirggton ioeagaee the engagementaing eith kieigngvé.anded on t he
wel | head conponent. 32. The nethod as clainmed in claim 31, wherein the
wel [ 'head conpopent Thés a?'tcrbi q% 20 hanger. 33. The nethod as clainmed in any
of claims 28 t0 32, wherel it ¢REed dit aRrdofrcdaims P8 teg34, whemin th hpyiarsntshiearbor e of
t he wel | heall dbismalitleycaponpri ses a circunferential groove, the apparatus
bei ng provided with an engagenent ring noveable radially into and out of 25
engagenent with the circunferential groove once the apparatus is positioned
within the c8ftrah wellireed aserhbip cotmpristhigad assenbly. 34. The nethod as
clained in claim33, fg Otaptrreecigmﬁri gi?n%_grovi di ng an act uat or noveabl e
longitudinal ly within tHe centars bore Ve fishand sesondistainingsmenntsl y, novenent
of 30 the actuator in & interrst ireli cap atthined i G4 DbRGS RGN ¥ NERlernki g L0 MOVE
i nto engagemepds chhpriling! he groove and novenent of the actuator 1n a second
direction causing the engagenent .15/11/2005 19 ring to nove out of
engagenent with the griowyéousingdontetaiontwiiiime bsrk BEhEBPHgeet N  act uator in
F?@ first direction tqsengage fhe e %gmsﬁt ring wth the groove. 35. The
hod as claimed in any of cial ms" FIREAY ONRPPEICR of Fie capPeusivesd i s an 5
internal tree cap?daB‘GdfOAS%ﬁthgagbmaeiﬂhhysp@amﬂaé;i sing: a spool tree having

a bore with first and,sgg inihg, means; an internal tree cap retained
in the bore of the spggfﬁ %lra gaé,re%% eas?eﬁ‘ggraﬁ%’f"aﬁe?&é‘h thfishistainppHmEaS iy a cap
housi ng f0r 1 ocat¥®horaiof Hierspedidreb or thereby subgorstROBdp RouSifg MithinGRSbor@BE seal
nmount ed ext er nal Itye%olamgprti on of the cap housing and

a 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:




.. adapted for seal.ing engagenent w th. the_spoal. tree;. a first engagenent
~assenbly associated with the first retaining neans in 15 the bore of the
~spool tree to thereby support the cap housing w thin the bore ofl5£he/d0mb
tree; a second engagenent assenbly 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 assenbly operable when the cap housing
is located within the bore of the spodd® tree and including a securing
nmeans, the force @Fse |y when operated bearing against the second
retaining means t e&P‘g’Z“ﬁ"hé‘ & Bysizensel dtep avingoiie bers thasethropghsand incfudingiang neans,
the force asdgibyhdulier &seANPihY bo8 ofthd RIHEERIN tred £ 1A Bnd \RLbRYE Pﬂﬁl@?fnt I on
ining means. 25 37. The wel [ head assenbly

between the fir and second. reta

as claimed i r?wfﬁg?rﬂrgél?sc%ﬁﬁ%ﬂ@rsm‘%%i sing a tubing hanger, the tubing

hanger being ret ai mbigihangehRndearod 1w laidag m%ﬁa&ﬁa%aa&iﬁgaﬂahmer%d }tdlbfhgf i st

retaini ng the first engagenent assenbly of the internal tree cap
5 R oy R

t
engaging with e tu “BSretain the internal tree cap within the
“bore of the wel | hedsidiggsaidrbund adexiial parhef tthbilerehgassenbl y as clained in
cl aim 36 wher ei n:aﬂ’Llé/ tree 1s a horizontal tree having

/12005 2 e ool .
the bore therethr ougrllg%'rqﬁ TP ‘Ej{uﬁ'@g Ed?'gTraf?éﬁ"ng 'gtﬂ&ﬂtﬂﬂﬁ’“@%s'ﬁﬁ'ﬁ'éﬁﬂ‘f:n t he
bore of the hbinghangeratithintbeband first and second profiles in a wall
formng the bore of.th ol tree; a tubi ange nded. on, t | andi ng
shoul der, the Iah |Irr1'gen§!1§'§?c?8}? thﬁ‘ﬂ'lg f’djﬁfvﬂ‘ﬁarag ﬁ‘ﬂ?éé'?“k‘@? e he s st
r et ai ni nd@ metnggemend arleanscing prsgiok the trbinglhamper sugipeitatiadn thelbddimfshdulder; t ubi ng
hanger; a first J i . i ng_hanger..projecting intq the first
profile retaini n(!:ghgt(_é ﬁég_ﬂg?{#ﬁé% {}’é‘%?gi‘r“&yé)“t‘% sﬁc?"ﬁgo%g'l%erf t°ﬁé‘ei'ﬁf"3%]r?§? tree cap
ha)\/l ng a doveanarcifcingf inti thy sshwliprdfie férming thgseebrel feiainig médds engagethent neans
and engagi ngntEHﬁu%é’%%ﬂﬂﬂ?ﬁJm- ypported on the Ianding shoul der; the

second engagenent neans | ncludi'ng a second | ocking ring on the internal

tree cap proj ect loadjng memberteagaging tredntpmalitiet capfand maveblé legitdnelydwittet ai ni ng
means t o5 et@hlt foflfe in-iemaﬁrgéa‘tl,aptcgu%ﬁg G AP b Poe G %&?ﬁalggcdcap 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.




a | oadi ng nember engaging the internal tree cap and novable longitudinally
with 15 respect to.the internal tree cap causing a dowward force on the
internal tree cap portion and tubing hanger part to thereby preddntl1A@005
cap housing portion and tubing hanger patt fromDucketrNp.i OTRiOBOSORPETY W th
respect to the spool tree. 21 ABSTRAEE /11/ 2005 Docket No.:

OTD- 030308- PCT A retaining apparat usf P fticular an internal tree cap,
for use in a wellhead is disclosed, the well head having a central bore and

Lhe:bor 6 g L ne el e Paiae 8 peartkl o I Budles <op fof paadpatondse |

the bore qf_the | 1 h .
| ocati on \?‘\{' ﬁﬁsﬁd{\,\ﬁf "b‘%ﬁ@a%f‘aﬁﬁ%a\ﬁﬁﬁb%e apd fisst aid seeONBGRARIAG nRSAETDI Y | S

i ded fsoenas o afidh Ve, i hidl } he, .h f th
ALt ey e R b LT
secong%enga ement assenﬁ'glb ?ﬁa%ﬁﬂ@%P%oﬁ@ewwwﬁm ni ng neans in
t he re ﬁaﬁeﬁﬁeﬁésﬁﬂ@hﬁh pravided for engagird. withithe MBOREMi nieaﬁﬁﬂqﬁ conpri ses

| oad s, | ' %e b f
e el oo WelIRRR 8 therebl fitaiifio RG] Wi e B8 SHthaweiiiead. A aocond

the wel I hgad é%na%&la%ea reload to > hol

retai ni ng’ NEans 9 P?%&emv for eBgagingwitinthe secoridl retaiiighiear: iweld head

bore, in hoteofite welfleadds alsopipgiders] m%%v%f%ﬂféﬁ‘?ﬁ}pﬁgé%%ér%ﬁ%gd retaini ng
e ~ Cc S s

means, i j - Reftkft da v WAs Filed
3. 1‘ 8 4 Ziﬂaﬁéﬁ’lﬂg%ﬁéﬂé%ﬂ the housing is located within the bore of the wellhead to

apply a preload to the housing between the first and second refaining means. A

method for retaining an assembly within a wellhead bore, in which a preload is applied
J between the first and second retaining means, is also disclosed,
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