WO 2011/ 128612PCT/ GB2011/ 000402 - 1 - | NSERTI ON OF A PACKOFF I NTO A
VELLHEAD I ntroduction 5 This invention relates to well heads, particularly
subsea welbhengrsand nore particularly the insertion of paTmkofdooiont o a
wel | head. Subsea wel | heads commonly ithel ude hangers for the support of
strings of casing 10 which extend down into a well. It is necessary for at

| east sone hanger s ,INBERTION OF A PACKOSFANTOWACNELLHEWRDger, to be provided
wi th packoff seals. Such a packoff is usually inserted in a wellhead by

means of a running tool inserted into the well head bore. In current
practice, the aggregation of tolerances in the conplex interface between
the tool, a packoff, a casing hanger and the wellhead 15is liable to | ead
to uncertalMt%d"Gf'Ol‘he proper setting of the packoff. The present invention
accor d* ngly particularly relates to an assenbly which provides a sinple and
reliable interface between a pack-off and a running tool and nore

parti cul ar Thisainventiverrelates tohiwehheadsupadicylady sukspaaweliegdntandnmere t he

20pack- of  BGLALE L idEhBASPd bR k3% f@ifkag A further aim of the invention

is to eli he nee retrleva ring on the running tool for unset
packoffs. Summary of the invention 251 n one aspect the invention provides

appar at us fsgssetahﬁeuhaé@srédmomgmam%neér% férrth@sapdo%&%?ndg@ of i Of a

wel | head bo conpri si ng ctivating sleeve has a portion disposed
for eﬂl@agewbwh ewtend dawn paekaowell.flyrs tﬂ‘?éesﬁé()’ef%n?t @PStt ﬁ%’“ﬁé%(‘%ﬁsf into the

recess and Qrﬁéulmﬂa{pmu&tlo%%sﬁa%ﬁgerf @/bd &saaé@w.twaa@oﬁastewm Swper, the
activating sleeve Including a plurality of slats
packoff is usually inserted in a wellhead by means of a running tool inserted into
the wellhead bore. In current practice, the aggregation of tolerances in the
complex interface between the tool, a packoff, a casing hanger and the weilhead

15 is liable to lead to uncertainty of the proper setting of the packoff.

The present invention accordingly particularly relates to an assembly which
provides a simple and reliable interface between a pack-off and a running tool
and more particularly an interface which ensures the accurate location of the
20 pack-off before it released from the tool. A further aim of the invention is to
eliminate the need for a retrieval ring on the running tool for unset packoffs.

Summary of the invention

25 In one aspect the invention provides apparatus for the insertion of a pack-off
into a recess in a bore of a wellhead body, comprising an activating sleeve
which has a portion disposed for engagement with the pack-off for the
movement of the pack-off into the recess and has body portions shaped for
location on a datum member, the activating sleeve including a plurality of slots

30 circumferentially spaced about the activating sleeve, a running tool which is
adapted to move said activating sleeve into engagement with the packoff and
carries a plurality of resiliently loaded dogs each disposed to be located in a
respective one of the slots, and releasing means operative to release the dogs
from the slots when the activating sleeve reaches a datum position.
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30 circunferentially spaced about the activating sleeve, a running tool
which is adapted to nove said activating sleeve into engagenent with the
packof f am0d0arms@s a plurality of resiliently | oaded degs/cmohvmisposed to
be located in a respective one of the2slots, and rel easing neans operative
to rel ease the dogs fromthe slots when the activating sl eeve reaches a

dat um posi 1 @ParticWift @ABIdirheMOoKkAMEPVERIRA 1A 8518481 Easingmeahcemyrisetd cul ar

enbodi ment of the jnvention the said, rel easing neans co IS luralit
of detent PRl AEENE ohips BRRPORHoRES ABIaGo e SHEEDT R GRE ChPA AN sl ot s and
di spos gd, wh@ disbbedawheéry thel dtgvating eleevéBss eaa.;sfaemhet mkpﬁw?}] focatgd ltrehl ogat ed
in said recess, to engage a respective one, of the dogs, reby the dogs
are 5depr eég'adeﬁ‘?ﬁs' g‘? %Pa%g%ﬁdﬁég%cﬁ&e arg &%%FﬁgogﬁnQSﬂ%g%tth? ?P%Saéée of t hg
activagi ngdepressedl dut @mtiidlotsunand glidwotle. conseduieat etddseadfithe astivetinge nmay
conprise a Iantﬁ_ed ié)%er. rimfor engagenent wth the packoff and for

SEPYR YO {2 Wany

| ocation a§&P¥fs hi9%nber. The activati ng sl eeve may 10conprise a
part for location on a ridge of the datum nenber. The apparatus preferably

further cogprises,a resilient collet which fit ithin th | ctivating
sl eeve andqﬁ? galvatipg Slgeyq (May Fﬂ@pg?ee%\s/@nﬁeﬁtugp?rori"&ﬁrc?r?gg%ér?ﬁné%ﬁgg r&é?n menmber .
The col | et patkeffearaibioy Idcatiors hgdisstithe detyimsinembes. tThet dntivatingt sleéve mae
activating 15sleeve,  Th tu e i an outer sleeve which
abut s 18nd CAMPFER B@é{/ﬁ{c%@mb%} gﬁg&%gféﬁ%égﬁﬁgﬁ %@ﬁ%‘er. The datum menber may
have a surface for the guidance of the packoff into the recess. 20 The

i nvention S vi.d ] i I : off into a
recess in jk%%ngrg%usﬁé\%ﬁ%@ﬂﬂ%o%ﬁpr%g%rrlgsgﬁrl%b@!%é%gﬁnfggg)lrﬁlﬁ'gé{lel vati ng

sl eeve f or saidgatpatingsleevé Bnd begep dnk activatingosieavigdntadecationon difie datinpack- of f

into the recess e act| ' I \J : j d for

| ocati on oweﬁ‘sbf% %h%tc %&r#éér{rfgéérb%%hsﬁog ﬁ hrg&%fgpgmgﬁ é{isﬁcgf' de}ﬁ ﬁ%@ggﬁfr ality of
slotsisircualebe.entially spaced about the activating sleeve, running into
the bore a tool which is adapted to nove said activating sleeve into
engagenent with the packoff and carries a plurality of resiliently | oaded
dogs each @hegesiedmembbemapcampdse an auteesigevetwhich abids end isHecaledby, and

et oo o MR o DD, ol Al el A Rbage ke e ed 2

guidance of the packoff into the recess.

20
The invention also provides a method for the insertion of a pack-off into a
recess in a bore of a wellhead body, comprising disposing an activating sleeve
for engagement with the pack-off for the movement of the pack-off into the
recess, the activating sleeve having body portions shaped for focation on a

25 datum member within the bore and including a plurality of slots circumferentially
spaced about the activating sleeve, running into the bore a tool which is adapted
to move said activating sleeve into engagement with the packoff and carries a
plurality of resiliently loaded dogs each disposed to be located in a respective
one of the slots, and releasing the dogs from the slots when the activating sleeve

30 reaches a datum position that requires the correct insertion of the packoff in the

recess.

The invention also provides an assembly for the insertion of a pack-off in a
recess in a bore of a wellhead body, comprising an outer sleeve supporting the
35 packoff, an activating sleeve which has portions for engagement with the pack-



recess. The invention also provides an assenbly for the insertion of a
pack-off in a recess in a bore of a well head body, conprising an outer

sl eeve suppantimngsithe 35packoff, an activating sl eeve weicehsBras/qposoki ons
for engagenent with the pack- WO 201314 128612PCT/ GB2011/ 000402 - 3 - off
(and the outer sleeve, the activating sleeve including a plurality of

ci rcunf er egit | @hdi Ythepaated sieeleaxinal bytiverite nsieevg momdmg anglualy uefal i ty of
det ent merrbers | ocat e he out d

respect | veC'EOPB'Lfe'PWaE'hépa‘é# g9 3% %IeéLe\/g'nngr{}?z‘f Srﬁ &lma?&oér)lpg? blrlkhe dr awi ngs
Figure 1 igmembeRAbiatthin thie owtet blleeuagmcaeaml é)dtmwmgaetgamlsyeQME skt imncl udes one
enbodi nent  of {‘f?@ invention. Figures 2 and 3 show to a | arger scal e one
enbodi ment theRHYAING §IG8YRi on in different phases of its operation. GCeneral
Descrifption 15 Figure 1 illustrates in section part of a subsea wel | head.

The part| C wel | head d is designed for use with a riser system
of 13% E ?ﬁ{m" 5°(§d§+r§ agmﬁé/?t hin a (standard) 36" (914.4 mm outside
di anet er outer conductor. The conparatively sl ender bore t hrough t he

vell head abl ot 3 O GRS\l (H8SH, 2l S SAl gl

However , | mte e stated di nensi ons
of the ri sembe&steehofdﬂne iovéndionconponent s. The nmj or corrponent of the
mellhegd is a generally cylindrical wellhead body 1 which is received
withinla general ly cylindrical conductor housing 2. The 25 conduct or

housi ng 2 Rigsres 2 andr3 ashowltara farger3seaig One mhosing of ghe fRMertiondn 3 wel d 4,

supports a@ﬁp{fbfgf}a%w@%&?& (ﬁonductor casing 5 that extends downwardly

fromthe c ousin Info a (pre-drilled) hole in the seabed (not
shown) . The | ower part 6 of the body 1 tapers inwardly to a narrower rim

7 which ab . ans of a weld 8, supports a casing extension 9.
In this exgﬁ%raga??%gcn&%me

15
Figure 1 illustrates in section part of a subsea wellhead. The particular wellhead

ilustrated is designed for use with a riser system of 13%’ (346mm) inside
diameter within a (standard) 36" (914.4 mm) outside diameter outer conductor.
The comparatively slender bore through the wellhead allows a greater thickness
20 for the wellhead than is usual. However, the invention is not necessarily limited to

the stated dimensions of the riser system or other components.

The major component of the wellhead is a generally cylindrical wellhead body 1
which is received within a generally cylindrical conductor housing 2. The
25 conductor housing 2 has a lower annular rim 3 which abuts and, by means of a
weld 4, supports an outer cylindrical conductor casing 5 that extends downwardly
from the conductor housing 2 into a (pre-drilled) hole in the seabed (not shown).

The lower part 6 of the body 1 tapers inwardly to a narrower rim 7 which abuts
30 and, by means of a weld 8, supports a casing extension 9. In this example the
casing extension 9 has an outside diameter of 14" (355.6mm) and an inside

diameter of 13%” (346mm).

Typically the casing extension 9 extends down at least as far as the level of the
35 seabed and preferably somewhat further. The conductor housing 2 has lateral



casing extension 9 has an outside dianeter of 14" (355.6nm and an inside
di aneter of 13% (346nmm). Typically the casing extension 9 extends
down at |webiiarsfiar as the | evel of the 35seabed and prefrarebiyosmaewhat
further. The conductor housing 2 has.4ateral WO

2011/ 128612PCT/ GB2011/ 000402 - 4 - vent ports 10 in comrunication with the

annul ar sp S cRidhakitre hadarufir spaééd1 tbeewessthegodert ensi on 9.
A col um o?gngé)]r?%tﬁgﬁit'\gp% madcélln t he space 11 %et ween the outer conductor 5

and 5 the cersluntyr Bxandihs easing exiangiony casi ng conponents suspended fromit).
Cement is punped down the well and rises up the annul ar space 11 up to at

| east the lower part 6 of the body 1. ead St dto
cyclic for Acolum efieepient is f?rf“e&r"é?ﬁé sé’ﬁﬁ%su’e 85@%00@%%8@?‘2%&% ati gue
damﬂesa”dtﬂé(;éa%ﬁg;iéﬂénfsiéw afid @hy 2hdin® Eoporientsfsuspendee|ftdnedld Ceyentm  Cenent
on the outside of t

he wel | head extension will r r for the
ext ensi on isopymesd dawn thepve!l pRd riRes Ba&&a?'&%ﬁpg%g?s#ﬁg’s%és%% enough
for potent ikﬁ,yerfpg&iegﬁg,ef@dlyur_e. 151 n this exanple the casing extension 9 is
provided with a resilient sleeve 12 nade of rubber of other suitable

polyneric material. The sl eeve preferably extends all the vva?/ round the
ext ensi on gpslinexd §yatind arerexbbsedaetcyclini6reed whible will If ighesa énbuglly leadftor  a

sui tabl e distance part of, or all .t wa ' digsion 9. The
Chi ciniess. pieni iaioue famee Abd feqrty B EH af farolie PRirRaaRIGEnS o0 O
f1exur e tZg q[%frrgér?hﬁn QRSOINGAE 0 msmmew?tdm wititreguas thel n‘r@édqmgé@tg uct ur al
suppor a e extensi. equires. B lehoGgHiRP&EN a

mul tiplici teiiteBFw‘i‘Fﬂ‘i?‘-'f ’.%’q'?? Flog'ﬂtjr??u"bcg ri%%ﬁvﬁgtgeg%penapieﬁas excgpt for the
upper nost  itigge dA@recach have an upper outer flange 14 and an inner |ower
flange 15 so that each upper flange 14 fits over a shoul der forned by the

| oner flange 15 on the adjacent upper ring. The 25 rings thereby fit singly
t oget her t an {1 SRammeibhetoasing @xiepsion Stis provided Wik ialresiiant §le@¥s &2 BIRIE he out si de
of the casing extepsion 9  The s|eey : Rf&rab® dxends@dad to any
desired deft E“tg:ﬁrPﬂgtlhsragli"WBIee&?'i'ﬁgr?coﬁ.ageégt‘gﬁx%%'é?' P\%Bugoggr@flan es 14 has a
radi al thrqngwapesuad e wktendiorf and exterdsdron the heltomed of the welh R ri ngs 13.

ﬁg;ﬂg body o7 3 Luhdle GRS b9k NSl MHe Faftubwh BePtdskR sktdtisoml € TheONed by

thickness of the sleeve 12 needs to be selected such that it allows some flexure

20 of the casing extension but does not prejudice the structural support that the
extension requires. The sleeve 12 is composed of a multiplicity of inter-fitting
rings 13a, 13b. The rings except for the uppermost ring 13a each have an upper
outer flange 14 and an inner lower flange 15 so that each upper flange 14 fits
over a shoulder formed by the lower flange 15 on the adjacent upper ring. The

25 rings thereby fit singly together to form a substantially continuous resilient sleeve
on the outside of the casing extension 9. The sleeve 12 may therefore be
provided to any desired depth on the casing extension. Each of the upper flanges
14 has a radial through-bore 16 which facilitates the close fitting of the rings 13.

30 The body 1 and the conductor housing 2 are relatively pre-tensioned by means
of a tensioning device 17. This will not be described in detail because it
preferably has a construction and manner of operation as described in GB-.
2393990-B and US-7025145-A. Very briefly, movement of an operating member
18 causes outward oblique movement of a driving ring 19 and thereby tensioning

35 of the body 1.



of a tensioning device 17. This will not be described in detail because it
preferably has a construction and manner of operation as described in GB-.
2393990- Bvend1143s8¢1025145- A. Very briefly, novenent of arcemsativogonenber
18 causes outward oblique novenment ofsa driving ring 19 and thereby

tensi oning 350f the body 1. WO 2011/128612PCT/ GB2011/000402 5 - Wthin the
casing extension 9 is disposed a production casi ng 20 extendi ng downwardly

from and supported by a production casi 21, .Varj.ou o] t
associ at ed hi%t"lehFae?"ISa%%‘tﬁ@S'ﬁ’ér?g@rd’§B°S§Bea (ﬂ’é@g‘f’{ gasing #8; ’ﬁ q@'&Dva.enSISn
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e annul ar space n_the producti th '
ext ensi on §OMRONFELFASSYCI t§p|vgé2tpﬁé:asgg hﬁﬂ?ﬁflqﬂs‘am BFS?@ étg%Fg’g?o m?n?? zlrng
t he prgssuffthisexampleBhéproduttion dssingeiak a 10HS” E?&rﬂﬁuim)soutsdsélameter by cenent
at its lower end and seal ed 10 by neans of a "pack-off' at the production

casing hanger. Monitoring of the pressure wthin the B annul us enables the
det ecti on qhe hARulSepape 22 betvasti thelpa)doaminrugsisg rmhddhe sy exténsitn 9 s | i abl e

to cause col | apse h to,th r [

o1 Casr BB sep P PR LA AR IP TP BecaeL R, i endi s

\é\/? | Qf?ﬂ b@dbluh?]s Noﬁn.ﬁlﬁ&ﬁa@avamszssemed:bymmema ltswwnrehd and aﬁ?ﬁi@ﬂ ar gal I ery
ou i S er S,..Lo t r

does 48 be ﬁarﬁp&a %‘&g\é thg cég"?cﬂ‘)'g Cgé'é chlag‘ st WO%LILQS?SEQFLS hanger

21. ZOEi(t e Ipetsegre Uitk tHevaanhblua mbuebdwdelecﬁttoomftfhree)gmnl%Wem'nl & a

vertical pass whi ch

ext endo. t 6 B S pacth Teht o, gt phh EtEbie b Ofher agine e, TV 7Y

top 39. Therquastomgmemy. 25 is in conmunication with an annular gallery 26 on

the outside of a slide valve 27 di sposed about a sleeve 28 that fits into

t he upper part of the
15 Extending obliquely upwardly from the inner surface of the lower part 6 of the

wellhead body 1 are passageways 23 in communication with an annular gallery
24. Although this gallery opens to the interior of the wellhead bore, it does so
between upper and lower pack-offs associated with the casing hanger 21.

20 Extending upwardly within the body 1 from the gallery 24 is a vertical
passageway 25 (mostly shown by a chain line in Figure 1) which extends to a
shoulder 38 at the top of the bore 29 but is blocked at its top 39. The
passageway 25 is in communication with an annular gallery 26 on the outside of
a slide valve 27 disposed about a sleeve 28 that fits into the upper part of the

25 bore 29 which extends axially through the wellhead. . The valve 27 is biased to a
closer (lower) position by means of springs 30 between the top shoulder of the
valve and a radial flange 31 of the sleeve 28.

The valve 27 can be moved between its open (upper) position and closed (lower)
30 position by the application of fluid pressure either above or below the valve by
way of passageways not shown in Figure 1. When the valve is in its open
position the vertical passageway 25 from the B annulus is in communication by
way of the gallery 26 in the valve 27 with an isolation sleeve disposed above the
sleeve 28.
35



25 bore 29 which extends axially through the wellhead. . The valve 27 is

bi ased to a closer (lower) position by nmeans of springs 30 between the top
shoul der wb 20hei2s@bve and a radial flange 31 of the sl eege&/@Borildoesoral ve 27
can be noved between its open (upper)eposition and closed (lower) 30
position by the application of fluid pressure either above or bel ow the

val ve by way, ggg{@ﬁad@% 2$fa,amaslasﬁitqmgeszjwhwmotdaé lateialhe is inits
open p05|t|on t?ﬂne vertical passage %25 from bhe Bsg uﬁelb@ hd
comuni cat i alygcaggyn tie hase whan theyRrogustipn, casiRg HA19FE! an isol ation

sl eeve di spQsed aleN8s e sBbREYEWRBK landOoR @lhblAB6M ARFUIrEB2011/ 000402 - 6 -
The production casing hanger 21 carries a split ring 32 which is forced

|aterally into a recess in the bore when the production casing hanger is

| anded.s Belqw tdgnd H%‘ﬁz‘_cgerpﬁchagfd‘n Sé’pdrspa@kaﬂ a4vehidis isvassitidtedithod a
shoulder in the bore

S ckeff 34
whi ch is adesiignianguigr gllel 328N |3éhg°t é\?eﬁ%%etﬁﬁs‘%@ﬁ% an actel vating
sl eeve 36. a'Ehﬁ‘atiayrslHé%SGthl&HﬂwllladB‘stﬁdlmgwosé detai Wib reMtancentQ/\FlBPreaescrl bed

nserti on ot andd amiadapipieins megriah e B g toRhBulnathe bBELE P o
a Ir;mnl ng tdiois hrél69§e08fn@w% rupning tabignot mmohlyoﬂﬁen @eSR@Pk‘IOﬁ i90ff lBce. The
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own’'in Figure 1 is a
sl ot 37 whijghosgiidrowkerbthepos dasbeerhwithidisvmg hanger (not shown) into the body
1 of the wellhead. This feature is not relevant to the clained 15i nvention
and will not be described further herein. Particular Description of the
| nventi on TASo atedvirviatFigige glieaeiet 3bwhizb atiows biy-passt of thsf tubing bR BRft i al | y

spaced, ‘axi al Ly 20, £xtendi igy ) 9l e 80 a6 b ior ARvaARoMESBRRIDONG! Ng

plurality € eéach 1nregister wth a respective slot
in thelSaC'“M@éritlBaﬁdj&ﬂMﬁ)t%demrbadéd'tthénem an outer sleeve are detent
menbers constituted by pins. Each of these is |located in a position

adj acent a respective slot in the sleeve 36 and the corresponding slot in
the col | et Bartichiae Desetiptiomadf therlaventionshown to a snal | scale 25in Figure 1
but will be described in detail with reference to the |arger scale

The activating sleeve 36 has a plurality of circumferentially spaced, axially
20 extending slots and the collet 35 has a corresponding plurality of similar slots
that are each in register with a respective slot in the activating sleeve 36. Located
within an outer sleeve are detent members constituted by pins. Each of these is
located in a position adjacent a respective slot in the sleeve 36 and the
corresponding slot in the collet 35. The slots and pins are shown to a small scale
25 in Figure 1 but will be described in detail with reference to the larger scale

Figures 2 and 3.

The collet 35 has a multiplicity of vertical ribs spaced between each of the slots
so that it can urge the sleeve 36 outwardly, whereby to retain the sleeve 36 and
30 thereby the packoff 34 in their intended final positions.

Figure 2 and 3 illustrate the wellhead in the region of the packoff 34 in greater
detail. These Figures also illustrate the action of a running tool 50 which is
inserted into the bore 29 of the wellhead and initially carries an assembly of the
35 activating sleeve 36, the packoff 34 and an outer sleeve 41, as well as preferably



Figures 2 and 3. The collet 35 has a nultiplicity of vertical ribs
spaced between each of the slots so that it can urge the sl eeve 36

out war dl wowberebgpzat o retain the sl eeve 36 and 30t her ebyctrhus2paeiefod 34 in
their intended final positions. Figure 2 and 3 illustrate the wellhead in
the region of the packoff 34 in greater detail. These Figures al so

|| Tustrat etﬁehﬁl]lépgﬁ.oﬂglﬂé RilllStRRE thel WaIheB® anditietdos jusnbefoteethei fimab t he bor e
29 of the wel

ead and initially carries ap.assenbly of .1t i vati ng
sl eeve 36, phase gfdesaliph obinepagkefh3bapdf 'gé’lreeg\}@siit?s gie ‘(Xétheggs?ﬁg?@% erably WO
2011/ 12861 3R4{ BeOrhpIESNIQRe findl phasd6f I6cdtbet 35. Figure 2 illustrates the
wel | head and the tool just before the final phase of |ocation of the

packoff 34 and Figure 3 illustrates the wellhead and the tool at the
conpl eti on FRfurdd e ahd Bare BEaseatiefonlyosrat fepresefifa gertiea half-aediop taroedk chenat i ¢

only and represent a vertic hal f-secgtion through the relevant part of the
vel | head afhf felpyaptRat ?mW%LK‘SE@PPd%EC‘P%'-to be | ocated in an annul ar

grooved recess 51 in the bore of body 1. The packoff 34 has an outer

peri phery which cao [ i n,. shape to t 51. The
outer sl ee\;@e@pkgﬁégﬁnﬁo&%{%ﬁﬁﬁég a alnggta{ ?%)r?%%ér %%%ﬁr’g SRS The

| ocati on ofpotifie. PraChakoff 34 hasrak estes paiiphey whigagenferms inisbape wdh@ddy 1 and
t he casing han&g}r@ﬁ%ﬁg{ﬁ 1ocations 53 and 54 respectively and has an inner

shoul d€r 14889 and is located by a top shoul der 56 of the casing
hanger 21. The

The outer sleeve 41, which constitutes a reaction or datum member for the
location of the packoff 34, makes sealing engagement with the body 1 and the
casing hanger 21 at locations 53 and 54 respectively and has an inner shoulder
15 55 which abuts and is located by a top shoulder 56 of the casing hanger 21. The
top surface 57 of the outer sleeve 41 is flat, radially directed and aligned with the

bottom edge of the recess 51.

The activating sleeve 36 has an outwardly slanted upper rim 58 of which the
20 upper surface 59 is engaged by the head 60 of the tool 50. The lower and outer
surface 61 of the rim 58 engages the correspondingly slanted top surface of the
packoff 34. The lower surface of the packoff 34 abuts the top surface 57 of the
outer sleeve 41. Accordingly, downward movement of the activating sleeve 36
under the action of the tool 50 will force the packoff 34 outwardly into the recess

25 51.

The top rim 58 of the activating sleeve 36 has on its inner side an annular groove
62 into which an upper rim 63 of the collet 35 fits.

30 The activating sleeve 36 extends downwardly from the rim 58. Its intermediate,
generally cylindrical, part 68 has the axially extending slots 40, of which only one
is shown in Figures 2 and 3. The slots 40 are spaced circumferentially around

the sleeve 36.



top surface 57 of the outer sleeve 41 is flat, radially directed and
aligned with the bottom edge of the recess 51. The activating sl eeve 36 has
an out warwbyosl@sdied upper rim 58 of which the 20 upper pewrdB208 /@802 S
engaged by the head 60 of the tool 508-The | ower and outer surface 61 of
the rim58 engages the correspondingly slanted top surface of the packoff
34. The | ovme ativating Sleele BO® srpkatd loddteadhths olifee skeeye 8urihaagicaiér of t he

outer sleeve 41. Accordingly, rd vemrent. of the activating sl eeve 36
under the A"y °qu{€aﬁo%?/°°$g2m%' PﬁrgB%WT H’e’g'ﬂﬁrfk%fq‘ve% a'ﬁ?’ulf’ﬁ%t?%l y into

t he recess a?hndi.anEnauiboiddd 68 &Bthefindideofané bwtat slegvesd leThe I eripast obn i ts

I nner side . an_ann r_groove. 62 |ntaq. which an . u r rime6:3 t collet 35
(1ts. 30Thdnuenpaq oy Lrea s heq Be oMo PR iR € ¢t 55”1 £

i nt er medi atcellet @srfits. afHeycoligd 8% dnas; @k ,prepdauslycideftamed hdotax eadh §f whitkendi ng
slots 40, of whic nly.one is shawn. in FEiqgures 2 d,.3. l.Lpts 40 are
spaced ci r&ﬂﬁ?aoga? %a?%{?/'sd?&fﬁﬂ a}nﬁeang é%@%tg@g'. ,a\m?p%ctn% S|Ip£0r?'tﬁ)é

2011/ 12861 2MvEticiBg8éve 8890402 - 8 - The activating sleeve 36 is shaped to

| ocate on the outer sleeve 41. In particular it has at its |ower part a

foot 64 which, as shown in Figure 3, eventually |ocates around an annul ar
ri dge 65 orTheheol 50<holies afset biecimuindarerstiatiy \spaded doplsé9l o whichpaiyt ongfis t he sl eeve

36 has .al sq,an inaer e whi e | : ' f..the 5

col | et%35 rsPﬁ\’s".‘ ml.lﬁgurgg?l eqdﬁgg%gygé%\mﬁrﬁﬂt\?pgﬁgIr%th{gﬁ%%igg?&élﬁtlg each of
whi ch cor r dsptuotiand eesiliantly bigsed ontadirdsl byaadespectie campression spring, 71a
respective sl.Qt 4044 L. vatl v 6.~ T ankbes a set
of circunf eE% 8ﬁtd|° |?&§/%§{€§§%§ﬁ’£§’gé§ 468&(# EtﬁW%I gﬂ&onlrytngnégq?ﬂssggmghot\r)\% in

Fi gures 2 despegtiveEiat 40dvthei astivalingtstagven a respective radial bore 70 in the
tool and resiliently biased outwards by a respective conpression spring 71.
Each dog 69 extends through a respective slot in the collet 35 into the
respedsi ve The@sserably of theepagkeff and itp gssAciateeparts is preferably inserted into

the wellhead as follows. The outer sleeve 41 is disposed with the packoff ring 34
above it. The activating sleeve 36 and the collet 35 within it are fitted to, and high
on, the outer sleeve 41, the foot 64 being above the ridge 65 on the outer
sleeve. The detent pins 42 are inserted through siots 77 in the outer sleeve and

20 are fixed in position in each slot 77 by a respective obliquely disposed screw plug
78.

The assembly of the packoff 34, the outer sleeve 41, the activating sleeve 35 and
preferably the collet 35 is engaged by the running tool 50. This phase is shown in

25 Figure 2. The dog 69 is at the top of the respective slot 40 whereas the detent
pin 42 is spaced from the dog. The dog 69 has a bevelled facet 72 which can be
engaged by a bevelled facet 73 of the respective detent pin 42.

Load is applied to the top of the activating sleeve. When the outer sleeve 41
30 reaches a datum position abutting the hanger 21, it can provide reaction which
enables the activating sleeve to push the packoff ring 34 into the profile 51 in the
wellhead bore. The spring foot at the lower end of the activating sleeve 36 snaps
over the ridge 65. The activating sleeve 36 thereby urges the outer sleeve 41
into sealing engagement (preferably metal-to-metal) with the wellhead bore.
35



15The assenbly of the packoff and its associated parts is preferably
inserted into the well head as follows. The outer sleeve 41 is disposed with
t he packowd wimmgs@4 above it. The activating sleeve 36 @od/dsre1iembdoet 35
withinit are fitted to, and high on,g9the outer sleeve 41, the foot 64

bei ng above the ridge 65 on the outer sleeve. The detent pins 42 are

inserted t Ry Q;{ﬁ'ak St Ss GraduBliyt orceaWuBiares ¢fY theadbes2 (5 by fhemml 58If posi ti on
in each sl ot E?( The

a_resp ecflve obl i uelfy di s(ﬂ(gsfeg scre ?g
assenbly ofthe ﬁeemahp rigy slidaseoveLhetor pidhs BaLTe ?18”% PRSI eeve 35
and prefera 34 shrie {hetreaéss 51, aﬁg&&edebm dahembvmﬁowgmmtyl toBGcaté'hl s phase
is shown in 25 Fiqure is at the ve slot 40

wher eas t hé98Bsk Mt erYF\'?dﬁ’qugieégﬂc%fdh? PYler f"ﬁ@ved%ggs fh% éha bevel | ed
; acet %2 \Ahhlgfstat@fheueotemagmd dsh?,évél3beléebda‘ﬁéi:c ﬁrmrzlaeﬂhéﬂdgﬂeﬁfmthastpecti VV\he
etent pin 42. Load is_ap to t of t e en

t he outer sch@pgg&%eg@38 gé?é‘?dé{‘%ﬂ%‘ﬁ@gf i %’bﬁ #‘F’ﬁahﬁqﬁé Wg%er 21, it
can provi dargehé activarihg sleewniatel idoddtien an thevatterdeeskddve to push the
packoff ring 34 into the profile 51 in the well head bore. The spring foot

at the lower end of the activating sleeve 36 snaps over the ridge 65. The
activati ng Ad teevien 88 of theratiyating gleve heachas e sty eurfatei 74t thesdeigntng

2091/ 3601 £8CH E8bAt) BBoR0S I bt bo Phie P sUT @A ABREFmod/C

out war ds i rthe dofénwardlgsagabist the fohee of $prB8 f to heleasathab dgg. fffmethﬁl m sl i des
over the to?ﬁgw 5%5%\9 ﬂgeléslgé\je %ﬁ@gonme? F&??ﬂﬂﬁ%lée% 3§%cbl.§'sfvﬂ‘nlehy in the

recess 51 can nove ocat e agal nst bevel | ed
shoul der 74he)f>ad:kb§ 3dus &ﬂlymtbevm:esQS&anQMeadrﬁ&:ﬁf@hﬁ é'@ve BA Csnt?ﬁﬁs state
t he foot 6

activating o habRtyfrase ¥8 TR edaoﬁ.t.m%%s%ewa Bih 42118 5L 108 sfch thafr fhgat t he

osition uUnde e action of the collet
35, whisch wugese 6hef ﬂnetheaeltﬁSrt@es Inebxeacln theosurfiage P dlae tegisdiot releasedt er sl eeve

4l. As the fWﬁ\%gscoﬁét §§“§h %ﬁ\{}a‘tuﬂ@ s%ls@&?!f bgg%c&génttﬂwctﬂaiﬁﬂ%ﬁé'bnﬁace 74,

t he detent can a in the tool 50. The
pin 42 can mmstlthtesch)gmansvawhﬁbly mgmratme torrelepse é:l”@ dog &pmithg stet 400 r el ease

that dog f rcg@ g)ﬂgn "thd A %ﬂé@% t%s r@ar&qﬁé:é d%&r‘ﬁ %ﬁ chb‘?etfﬁ'% §hé coreat i on of

t he sl eeve urs recess 51 and the
head 58 of m&mtmmﬁeheep%oﬁ@ﬂuramsetnﬁe%atum surface 74. The position of the
detent,pin 42 is selected such that if the 15 surface 61 of the head 58

does not reach the surface 74 the dog is not released fromthe collet 35
and the actlf vt packoff|isat cadedtly setethéedagst6pmill remaiTrndhe glotsHimthe?

const | Ut g RN WBIAE ohd ADBSRL Sk sk S hEefins FabIel Sl of 40

only when 1978 reaches a dat'um positi hat requires the correct
i nsertion ofimplpby pdtbérafval g4he tool @ recess 51.

25 The assembly may be retrieved after being set by pulling up the activating
sleeve 36 by means of the tool 50 or otherwise with sufficient force to move the
part 64 of the sleeve 36 upwards over the ridge 65. The activating sleeve 36 will
move upwards until the detent pins 42 engage the bottom of the slots 40 in the
activating sleeve 36. At this point the activating sleeve 36 is raised sufficiently, to

30 a position corresponding to that shown in Figure 2, for the packoff ring 34 to
collapse inwardly and release itself from the profile 51. The pins 42 will now
transfer the retrieval force from the activating sleeve 36 to the outer sleeve 41,
releasing the seal that the outer sleeve 41 made with the wellhead.



20 If the packoff is not correctly set, the dogs 69 wll remain in the
slots in the activating sleeve 36 and the collet 35; the assenbly can
t her ef or ewbeorieizséieved sinply by withdrawal of the tool ped®/cERbiineoassenbl y
may be retrieved after being set by -g@l-ing up the activating sl eeve 36 by
nmeans of the tool 50 or otherwise with sufficient force to nove the part 64

of the sl eqyeagbenmyai diﬂsﬂ'\éetisetdlehéarﬁl\ganfs‘ion i éochdt aveoiddsi bgnesessane 36 Wi | |
nove upwards unti en the slots 40 in
the acti vatebfi§ §P%b"\f§“%€g’ 'ﬂtt f%'h re ?91%9?5%%??/02 tirf%(g'%‘{ﬂgeve 36 is raised

sufficiently, to 30 a position correspondl ng to that shown in Figure 2, for

t he packoff ri n tp colla e ?r?a?‘!r Mt he
profile 51 p?ﬂé’ A W§ ‘ﬁ’?sﬁ“fzh gﬂg’\ﬂp %ygﬁedt(%l ﬂn ?Aeq[ é"fﬁ%\% o??:éelér?r om t he
activagi ng pedctiey @ by the 4 meultbplrpose tawb whichlcompriseasiongentiie infeaANE hat t he

outer sleeve 41 de Wi h I /000402 -
10 - The a?gﬁﬁﬁwy'ﬂgﬂﬂﬁ@sﬂ§ 6?%&%8%}%%%é%%ﬁé&%ﬁ&%ﬁ%&%@?ﬁgQ%% avoi ds
unnecessar ¥xelpor ass awcblsmssemww@ arer ndhediepgtintrelevantala e iVENEAL ¢ he
packoff correctly.. Apart fromthe dogs such as dog 69 the tool 50 may be
of customary design. In 5 practice it may be a nulti-purpose tool which
conpri ses concentric inner and outer cylindrical parts 75 and 76. However,
t he design and purposes of the tool except as are di scussed above are not
directly relevant to the invention. WD 2011/128612PCT/ GB2011/000402 - 11 -
Claims 1. Apparatus for the insertion of a pack-off (34) into a recess
(51) in a bore (29) of a well head body, conprising an activating sl eeve
(36) which has a 5 portion (58) disposed for engagenent with the pack-off
(34) for the novenent of the pack-off into the recess and has body portions
shaped for |ocation on a datum nenber (41), the activating sleeve (36)
including a plurality of slots (40) circunferentially spaced about the
activating sleeve, a running tool (50) which is adapted to nove said
activating sleeve into engagenent with the packoff and



10 carries a plurality of resiliently | oaded dogs (69) each disposed to be
| ocated in a respective one of the slots (40), and neans (42) operative to
rel ease twe 2pgesficom t he slots (65) when the activati ngcslcmya/dpdm
reaches a datum position. 2. Apparattds according to claim1, in which the
said neans (42) conprises a 15 plurality of detent pins each positioned
adj acent adQisiaecti ve one of said slots (40) and di sposed, when the
activating sleeve (36) has caused the packoff (34) to be located in said
recess (51), to engage a respective one of the dogs (69), whereby the dogs
(69) are ddpr esépdaratus fof the liresegtioot of aapatkadfl (34)tidtie acecesedb®rin alwrease of t he

ti ti f
oty Va1 0 (3Pl e DSoRHOAL B kBl B SO Uo
dat um Benbeertien 158) disposdqbf:meagagsenmwu|thagpaqk-oih(>34bf0r theamnpwementof 3, in

ohi ch e B bUALT S B YRR SHDIL-SEApShAIN SHlBPRE daffd B)a O

engagerrent ocat I on agal n t um nmenber
(41). slatUApparr@euéMa.cm ahtlngtlrtgoslesvp (86) ivtlading alplur@htzﬂ of |sh>ts/\m0th t he

tivati f d 65
St et 10 LGN RS R T adBeio Al STMGRFLP R i 002 (05)
5, and f ur \edepted dorprdvei said antivatingisieeve édo |e|neagermﬂtlwtd1 f@sagacmﬁ andfits

t hi ot h nb i nt
ocat 19 o 3eE oty of RbuEhAN Suddtibs18) el ierbacs e KA AT " 15" ©
7. Appar at iespgetiuer afiengf the slotsa(49).6andi means ©R) toperaivp lterelea®) thageds| ot s (68)
| n 1 egi st efop the sfo&e((Ggi Rhén &g@% |\ng3 ”%Ql%e?% s;y?%aﬁnﬁghawp&%% 8.

Appar atus accordin 0 any o I ch the datum nmenber
5(41) conprises an outer sleeve which abuts and is | ocated by the bore (29)

and a 2. Apparatus according to ctaim 1, in which the said means (42) comprises a
15 plurality of detent pins each positioned adjacent a respective one of said slots
(40) and disposed, when the activating sleeve (36) has caused the packoff (34)
to be located in said recess (51), to engage a respective one of the dogs (69),
whereby the dogs (69) are depressed out of the slots and allow the consequent
release of the activating sleeve (36) from the running tool (50).

20
3. Apparatus according to claim 2, in which the detent pins (42) are located

in the datum member (41).

4. Apparatus according to any of claims 1 to 3, in which the activating sleeve
25 comprises a slanted upper rim (58) for engagement with the packoff (34) and for
location against the datum member (41).

5. Apparatus according to any of claims 1 to 4, in which the activating
sleeve (36) comprises a part (64) for location on a ridge (65) of the datum
30 member (41).

6. Apparatus according to any of claims 1 to 5, and further comprising an
annular resilient collet (35) which fits within the said activating sleeve (36) and
urges the activating member into location on the datum member (41).

35



casi ng hanger (21). 9. Apparatus according to claim@8, in which the outer
sl eeve (41) has a top surface (57) for the guidance of the packoff (34)
into the weeessi2¢f2). 10 10. Apparatus according to cl acmaB2011/80402n Whi ch
the outer sleeve (41) nakes sealing etagenent with the bore (29). 11. A
met hod for the insertion of a pack-off (34) into a recess (51) in a 15bore
(29) of a wel | héadalatusygccomlingr tosdlainy: 6, dn syhiwhithe) callet §35)ihaatslotg (Bd)eeve (36)
for engage ' S far t e t of the pack-off into the
recess, thg&géct Wéﬁitr?l%g@%g@\b/)e%ttgsiag{éjvahﬁgﬁlgg%er{glggns shaped for |ocation on a
datum nmenber (41) within the bore and 20including a plurality of slots (40)

circunferemtiall t, t ' ' Sl ; ' into the
bore a tool%'(SO aﬁrﬁ@ﬁ%&@@ﬁ%ggéﬁ?togﬁ%ﬁﬁﬁ gd;?'dﬁﬁc:@g idﬁE;J"g eé@%ri nto
engagebent (4)camprigesricauersleayd wugh ateds andis locatedtby tbé bores@B) ant &y | oaded
dogs 25(69).,§ Ea@;ﬁ §_ed to be located in a respective one of the slots;
and rel easi ng e 082I fromthe slots when the activating sleeve (36)
reaches a datum position that requires the correct insertion of the packoff

in the recegss. I e ' 20Ef (34) in a
recess (51;3'Si n 2‘9%%??3(%8;5@0 tg c&/\ﬁf}l%\gggh@cﬁ;g@é %'Sll)er ggg%p i Z.hﬁggat?\é out er

sl eeve (41pudansdafxirhiyeonidaperfidhe packef434)iintathergcesselie (36) whi ch has
portigps for engagenent with the pack-off (34) and the outer sleeve (41),
the activating sleeve including a plurality of circunferential I‘%/ spaced and
axi al |y ext!8ndi AgPIRBIEsaqaring kn@laim B @ 3.i inywhigh tigpouter sleeve (41)

2011/ 12861213k S&AG LhGaYehitat with the bore (29).

11. A method for the insertion of a pack-off (34) into a recess (51) in a
15 bore (29) of a wellhead body, comprising:

disposing an activating sleeve (36) for engagement with the pack-off for the
movement of the pack-off into the recess, the activating sleeve having body
portions shaped for location on a datum member (41) within the bore and

20 including a plurality of slots (40) circumferentially spaced about the activating
sleeve;

running into the bore a tool (50) which is adapted to move said activating sleeve
into engagement with the packoff and carries a plurality of resiliently loaded dogs
25 (69) each disposed to be located in a respective one of the slots; and

releasing the dogs from the slots when the activating sleeve (36) reaches a
datum position that requires the correct insertion of the packoff in the recess.

30 12.  An assembly for the insertion of a pack-off (34) in a recess (51) in a
bore (29) of a wellhead body (1), comprising an outer sleeve (41) supporting the
packoff, an activating sleeve (36) which has portions for engagement with the
pack-off (34) and the outer sleeve (41), the activating sleeve including a plurality
of circumferentially spaced and axially extending slots (40), and a plurality of



- 13 - detent nenbers (42) located in the outer sleeve (41) and each
extending into a respective slot in the activating sl eeve. 13. An
assenbl y woeordizegz2t o claim 12, in which the activati ngpsiramB2e11(i96902
5conprises a slanted upper rim (58) -fI8r- engagenent with the packoff (34)
and for |ocation against the outer sleeve (41). 14. An assenbly

accor di ng detenl membdra (42) bBated in thiei mitert dheeva ¢4 1)\eodi gagh sixtemding(i®e)a conpri ses

a |l ower part ridge (65) of the outer sleeve 10(41).
15. An ass& % 235(98 n&hg%g\\)a?ﬁ' 8@8 ‘clainms 12 to 14, in which the outer

sl eeve (41) is disposed to abut and to be | ocated by the bore (29) and a
casi ng hanqg‘r (Eu]r)assérﬁbly according to claim 12, in which the activating sleeve (36)
5 comprises a slanted upper rim (58) for engagement with the packoff (34) and for
location against the outer sleeve (41).

14. An assembly according to claim 12 or 13, in which the activating sleeve
(36) comprises a lower part (64) for location on a ridge (65) of the outer sleeve
10 (41).

15.  An assembly according to any of claims 12 to 14, in which the outer
sleeve (41) is disposed to abut and to be located by the bore (29) and a casing
hanger (21).

15



