WO 2011/ 128611PCT/ GB2011/ 000401 -1- SUBSEA WELLHEAD PROVI DI NG CONTROLLED
ACCESS TO A CASI NG ANNULUS Field of the invention 5 Thi s invention
rel at es twoubsessiael | heads and in particular to a wel | readsBabiahoqnovi des
controlled access to a casing annulus.and in particular to an annul us

bet ween a production casing and a rel atively outer casing, such annul us

bei ng usual | SUBSEANEBLHEADPROVIDINGIEORTROULLDIKCELSE MO AASINGSN

The present invention is particul anwgQpserned with a wel |l head which has
the ability to control access to a casing annulus, particularly the B
annulus, from 15 a production tree, i.e. a 'Christmas tree', for exanple by
way of an iFeldafitbeinvieption. As a result, nonitoring, venting and injection
of thecannulus may all be achieved, as well as the ability to test that the
annulus is closed before the Christnmas tree is renoved. 20Various proposals
have been made fldvs inventiopmelatesitn gubdeaaweltheadgjamhinipaniculaFhe aokglibead of t he

present i nygntd St Vi L roll.e cess. to.the annul us,
wi t hout reqU|| rr{ E%Vgiggc%gPBgegag%eeSgstgn% Cé@@é (ﬂ‘ﬂﬁugﬁﬁéc'gs%a ‘i}‘l?{etﬁ’e?r} ations of
t he wel | heanulys batwesntacprioductiopxBeingrany aoklatively batee nasing) such annuliie

i nvention i 8 l | bead assenbly including a well head body
havi ng a gg%g‘:’(;a%%é"%@%%r?ga uI\[/‘vgll defining an axi al bore, the body being

di spodl€d to support within the bore a casing hanger for the support of a

first 30 C@Jéﬂﬁr&{}ﬁdf&&h@iﬁ@ﬂiq@n second casing string whereby to form an
t

annul us betwee e casing strings, the body including a conmmrunication
passageway which is in conmunication with said annulus near a | ower end of

body. and 5 val voo R puetten R SHCah cond HRL I 3 RN wWABENE, Lody and
i s di sposedhd ability dorcerirol faceeas3sza gastguanniutus, partieularty therB momulds, dioth passage
througl the GRRIURBKCALd 9% a ‘Christmas tree’, for example by way of an isolation

sleeve. As a result, monitoring, venting and injection of the annulus may all be

achieved, as well as the ability to test that the annulus is closed before the

Christmas tree is removed.

20 Various proposals have been made for the monitoring of a casing
annulus. The object of the present invention is to provide easily controlled access
to the annulus, without requiring special adapters and avoiding unnecessary
penetrations of the wellhead to the exterior.

25 Summary of the invention

The invention provides a subsea wellhead assembly including a wellhead
body having a generally cylindrical wall defining an axial bore, the body being
disposed to support within the bore a casing hanger for the support of a first

30 casing string within a second casing string whereby to form an annulus between
the casing strings, the body including a communication passageway which is in
communication with said annulus near a lower end of the body and extends
upwardly in said wall towards an upper end of the body, and a valve which is
accommodated near the upper end of said body and is disposed for control from

35 a production tree to control fluid passage through the communication

passageway.



passageway. WD 2011/128611PCT/ GB2011/ 000401 - 2- The valve is
preferably controllable fromthe production tree by way of an isolation

sl eeve. TWe walnssimay be noveabl e bet ween open and cl osedTmmbtions1i n
response to fluid pressure applicable.zo the valve by way of the 5isol ation
sl eeve. There may be passages for the application of such fluid pressure,

t hese passages extending within the body of the isolation sleeve.

The val ve may c ort in the bore, between the passageway and the

trol a !
i solation sl eevg’%e;w%é’esﬁgfﬁéerﬁﬁ&y q9atraiablesirera t*ﬂfé?%@éﬁ"’@ﬁ'ﬁ?p@nw%ggﬂ on 10

connect i ng i§diopasieads Wae aitivd fay del nidvdalle Chetaeen PSIH 1278 BloS&ki ng
communi cati on, between the f)a sg%ewa and the port. There may be at | east
one bi asi nGOSHPMHE FeSPORREY °n€)”' Eespyre, aPRligakle do ey s @iveddy Wav Rt theve val ve
My hage aigitionr sleé@. PHEW b e PaBEHYes ator ARe PAIPIBRIBN BE sBTAUY cat i on
passageway and thﬁlegort. The val ve ma%i be a slide valve and the assenbly
may 15i ncl PRSSHS, HIS5E Papsages exiending §ViRin the Rogyef the fs0lainm slee¥8-ni ng t her ewi t h
a chanber in which the valve is disposed. The port may

conmmuni cate with .a passage in the isolation s|leeve. This passage in the
i sol ation sl eevg-hﬁa‘{/aq%%’r?gﬁﬁ?’&t&l'ea RP'?H‘ 'Eeg?afq'eP?t"‘ieﬁntﬂPﬁep?ﬁsaﬂﬁ‘ffﬂ ;M 20t ree.

On;a exanpl ?h@?sr?ldiienm@éi&nl’{hbwﬁm ey bé gxhq\}é]?b%eeﬁétw:é&@%ni Bpéfiﬁtbﬁéili%rv\ﬁ th -
rererence to acconpanyl n ra S brie SCri Ion_ o e _ draw ngs
Fi gur €91 i £O0eElng | BR abasFPESE ARAE) hBAH ANchdr GORSR (RPSIAR PIACKUHE | on.

communication between the passageway and the port. There may be at least
one biasing spring for urging the valve to the closed position. The valve may
have a gallery for providing communication between the communication
passageway and the port. The valve may be a slide valve and the assembly may

15 include a valve sleeve fitting within the bore and defining therewith a chamber in
which the valve is disposed.

The port may communicate with a passage in the isolation sleeve. This
passage in the isolation sleeve may communicate with a gallery in the production
20 tree.
One example of the present invention will be described in detail with
reference to the accompanying drawings

Brief Description of the drawings
25
Figure 1 is a sectional view of a wellhead according to the invention.

Figures 2 and 3 are truncated sectional views of the upper part of the
wellhead, illustrating an assembly according to the invention in different phases

30 of operation.

Figure 4 is another truncated view of a different section of the assembly.



Figures 2 and 3 are truncated sectional views of the upper part of the

wel | head, illustrating an assenbly according to the invention in different
phases 3080 20pensdtion. Figure 4 is another truncated virewgdoa/m@ifofer ent
section of the assenbly. WO 2011/128&gL1PCT/ GB2011/ 000401 -3- Detail ed
Description Figure 1 illustrates in section a subsea well head assenbly. The
parti cul ar 5 assenbly illustrated is designed for use with a riser system
of 13% mqqﬂlgm de diameter within either a standard 30" (762 mm) or
36" (914. 4Lhﬁﬁ Wtiogt er conductor. The conparatively slender bore
through the wel | head all ows a greater thickness for the wellhead than is
usual . However, the inyent s not necessarily limted to the stated

i
di nensi ons of tﬁégutr?éél usirg é?rﬁ%?t'oﬂtar@ers?L@E{”S Assgmbly. The parigulaty; of
conponent s a@éerhiblg ilnsEawdl iy cws@nad gemneasea withy acuédrrwgteﬁabf wes femﬂmh dy 1 and

a general | l'indrical conductor housin n_whi h,the body 1 is
regel ved. wecgmﬁ{?r wit ﬁ'ﬁu?'i 3 flapdard g%%é%%rm“wa? 3@ P1415 ”ﬂi%lepar ation
profile 3 @ruanetayoutemd@ttoa e @bﬂparémmléﬁdealbowmughythe WHlhead

conduct or ca SI n xt ends, down fromthe conductor housing 2
into a (pr@ |gé%3terh lcg"‘?ﬁ? fPh@e%'Bﬂﬁ‘g %Bt's’s' oweNgE et t 6 of

the body 1 id aperecessary dinjted @ &heS‘stladeV\&hﬁnﬂbﬁJaf fHel @der sybtept of bther 7 whi ch
abuts and, b s of a weld 8, supports a casing extension 9. In this
exanpli8 thé°%@9nﬂ8 ‘ext ensi on 9 has an outside dianeter of 14" (355.6 nm)
and an inside dianeter of 13% (346 mm. Typically the casing extension 9

omeunat 1 urt herhe THEE ARG SUsP RGPSy A of enGall PORTEao (n
comuni cat lvmnhemdHsndyMeamraLgeauempagzlmdmdalbehdm Hobemgmt\mthucwmdume)r 5 and
LQ? Wg:ﬁ' ,? % @ﬁeﬂsis Orre]ecglved L}ge conduI:toC rcr)%rs]ltngli F\a?sr rgeﬁiower} %nr?ulasrp we?d
15 preparation profile 3 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 slim weld preparation
20 profile 7 which abuts 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" (355.6

mm) and an inside diameter of 13%" (346 mm).

Typically the casing extension O extends down at least as far as the level
25 of the seabed and preferably somewhat further. The conductor housing 2 has
lateral vent ports 10 in communication with the annular space 11 between the

outer conductor 5 and the casing extension 9.

A column of cement is formed in the space 11 between the outer
30 conductor 5 and the casing extension 9 (and any casing components suspended
from it). Cement is pumped down the well and rises up the annular space 11 up

to at least the lower part 6 of the body 1.

Wellhead systems are exposed to cyclic forces which will, if great enough,
35 lead to potential fatigue damage and integrity failure of all or part of the wellhead



30 conductor 5 and the casing extension 9 (and any casi ng conponents
suspended fromit). Cenment is punped down the well and rises up the annul ar
space 11 wpvo/@getheast the | ower part 6 of the body 1. PCT/GB2011/000401
Wl | head systens are exposed to cyclig.forces which will, if great enough,
35lead to potential fatigue danmage and integrity failure of all or part of

the wel | heg steMDcé%M &?%W&Jé @EQWIMiensf’oh Wil PRk theEfBHonPn t he

out side of the well head extension wll reduce the freedomfor the extension
to flex andorshe tem@nﬁlepé? ifiex @ad sorthe s@@ewﬁ/y syessisghag Re s paeughdeent i al
fatigue faidotinfial fatiguelfiilte xanpl e the casing extension 9 is provided with a
resilient sleeve 12 made of rubber of other suitable polyneric material.

The sl eeve preferably extends all the way round the extension and extends

fromthe bott om|r6uﬁ§ eié?ﬁ’pllé@ﬂ\é Bassy Badsidn HQg pa:vﬁféutvam @ré’shl%h@%évé)a” of ,

or all, the mag casi ng extension 9. hi ckness of the sl eeve 12
needs to bd2s® %P@&’%&Wf fother ﬁ“ttahlﬁaﬂqyﬁ\‘ﬁé'cs'ﬁﬁtén?ll dnarstesye rrpferablsi ng

ext ensi on R@nas aA\se m&frbgm@me e*téﬁéaérahh@@xtteh@ymomth@%on@ﬁﬁé o?(?ﬁe prej udi ce
the structural support at the extension requires. The sl eeve 12 is

conposed ofvelihead bedy| 1 &'t%/s‘dﬂabien?'éﬁa-”ﬁ’ pat of qu%‘igg‘el‘ﬂ%)’ dawp therpasing r i ngs,

except for e&msnuﬁmenm&h.dkhéh& d3he Hasi @Mébo%ntolwgéle@tléﬁ%rucﬁ lgatae 15 14
and an _inner |lower flange 15 so that each upper flange 14 fits over a

shoul d8r f SHPMRISYYe f'ﬁ’é" W‘ﬁsé\ggeé‘t%‘oﬂrﬁqdf?éw‘é(ﬁjsﬂ@@%ﬂt difsyition flay:  Each of

the upper fol dogseskibt brfudicd theiselictfdl susHbritR4tehd Extehdiemrdqaied.i t ates the
close fitting of the rings 13. The rings thereby fit snugly together to

forma substantially continuous resilient sleeve on the outside of the

casi ng extensi orh8 slekhg 12! i ¥Mpdgeddia aﬁﬂtbﬁél@fd?rrﬂelbﬁtu AMgsiesh t1@pany
desired deﬁ_th on the cas%orgn ext ensi on, he conductor housing 2 is

pre-t ensi orl@8SHYGPe BHEPY et‘é‘?&%"@ﬁﬁrﬂj‘%@é‘n %@hthveT‘Fﬂ PR |oMteR Hangse

descrijbed i1g adataanrhné@ws@ngé19@6&@@5&&/ r flang@ N3 tfitd|S¥dr anshaneranner  of
operation as described in 990 25 and US patent No.

. .23
D 55245 s STERECEN IbonEr” SEn a5 (AN e ALIacsB] YBRY 619, IoChRTSReMHPPES o
operat i ng_ WGRGER 1d.fas auseR) O URESbelG Whien mw@mheoéloge fitinyidhahe i ng 19

and thereby tensionin t he bod se re-tensjioning is
FUl 1y expl Aneds The R hetety 4 S Toaedier SbIsv. = schwATIol CHEMEAN g
ext ensi on YedifentlsRBOS @R ResBSIHE lof Be easihd @xtéBsion 9. The sleeve 12 may
20 therefore be provided to any desired depth on the casing extension.

The conductor housing 2 is 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 patent No. 2393990

25 and US patent No. 7025145 assigned to Aker Subsea Limited. Very briefly,

movement of an operating member 18 causes outward oblique movement of a

driving ring 19 and thereby tensioning of the body 1. The purpose of pre-
tensioning is fully explained in the patents identified above.

30 Within the casing extension 9 is disposed a production casing 20
extending downwardly from and supported by a casing hanger 21. Various
components associated with this casing hanger 21 are described in detail below.
In this example the production casing has a 10.75" (273.05 mm) outside
diameter.

35



extendi ng downwardly from and supported by a casing hanger 21. Various
conponents associated with this casing hanger 21 are described in detail

bel ow. | rwohos/esampl e the production casing has a 10. 7PCT(GB28110B040m)

out side dianeter. WD 2011/128611PCT/ @B2011/ 000401 - 5- The annul ar
space 22 defined at its inner periphery by the production casing and at its

outer periphery 1m,e hrln&;laraapaaa EXtefrdost its (naadpéhﬁwe@%yrtgesardsdua;go,dependl ng
therefronm) is. usu esirable to nonitor

the pressur@sid af’aé't ﬁs 8%0P?f§theﬁo?¥rg‘lelcﬁs'f'ﬂ€x§”§'ﬂﬂ3I {.?é’d tee caSNLHIRY cenent
at its ﬁ I cuueemll\i/bnd trﬁBﬁéfr@ﬂ)alb&&uﬁM/ catled thefB’ annplaskn?aa§|@blettrlenwnmdgftl onh
casi ng han ni t.or.in e_within the B annul us epabl es the
det ecti on gﬁe PEﬁSS%B?dﬂﬁ'?eegé‘"P%'aﬁeN%”E‘c‘&ﬁE @“E{’]P? ﬁgseaﬁgcw %F'P%’glg R% liable
to (r:]ause Cdb\lvérpfm and sddiesd byiar?ge of @ ‘bAek-g¥ eduﬁst preaualaa:dagmg lﬁHgérl ous

t echni ques are kno I OVi ccess to the B annul us and

noni t or i ng ni °f'§9\g1r}é§%d’f SHF W&B% ﬁl‘ ; ’E‘Hﬁ‘ét?w sy e delretion ofn Ytg’fhe

wel | head. Td’xeymw £ legRnea ahsiyg eoimg| Sucrﬁéltb/aﬁﬁs lidleOVEise Rblidpee @Poter €. The
descri bed Ihea&a%row d S a s stemin which access to the B-annul us may

be control l RfPAYC 'BF'(?BEI‘ %ion tree, avoiding penetration of the
wel 'head body to the 15exter|or or valves in the casing hanger and ot her

conpl exi ti es. ndi ob i rdI er s rface of
the | ower part GV%(Puﬂtl ?‘\W@ rbcgﬂyo{pﬁﬁ? g°%r$ﬁ cati on
Wlht h alnI ﬁn nhé &fongaidgedsfyts&ﬁesséfé bpwgh of hllpﬁocmaﬂldrﬁtfee lapéetsintthe Wmmeamt erior of
t he wel | he

so, 20 ween upper  and | ower
associ at ed ee/ha'Fhae'&eéi'ﬂn§°'H8‘ﬁée?"&é‘1f mcon\Peeueﬂt'g qa eﬁ‘&’ Fee F?‘B‘fln toring,
vent i n% and%eumawbmmesel @stenendgh“bh?c&sanﬂtﬂhms -amaulueinhayalse tdrerdiledi | i t3d/ to
test that the B apnu i,.S osed hefore the production tree is . renoved. 25
B endi ng. (RN E] ABRFdHoD e agonarheairal BEMEcheMBat it6y G 4be T ca
passagway exterios bovaveayin theCdsing Hanger and dtheromnplgxitidei ch | eads to an annul ar
gallery 26 on the outside of a slide valve 27 disposed about a sl eeve 28
that fits into the upper part of the bore 29 which extends axially through

t he wel | head 30 extehding obligeels lupeedly Bordahé meer erdaetolﬂﬂwe/\lawer ﬁért Bh;e bor e 29
a chanber

| 7. Th |
post 11 on by rsliealt ot dre dmedeh e i bonfuBbiELn e o PoRRCRaliEer or tne
val ve and a4 atthadight thisngslleByl opénd tethel iatevier 88the Wéllhead bore, it does so

2011/ ]2%8611bpﬂ/ecr%Buzp%lerlér% %wer pack-offs associated with the casing hanger 21.

The system enables monitoring, venting and injection relative to the B
annulus as well as the facility to test that the B annulus is closed before the
production tree is removed.

25

Extending upwardly within the body 1 from the gallery 24 is a vertical
passageway 25 (shown by a chain line in Figure 1) which leads to 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 bore 29 which extends axially through the wellthead

30 body 1. The sleeve 28 defines with the wall of the bore 29 a chamber for the
valve 27. The valve 27 is biased to a closed (lower) position by means of one or
more springs 30 between the top shoulder of the valve and a radial flange 31 of
the sleeve 28.



- 6- The val ve 27 can be noved between its open (upper) position and
cl osed (lower) position by the application of fluid pressure either above
or bel ow wbeoual2zsa@1by way of passages not shown in Fi gureTGB20Wigno4ohe val ve
27 is in its open position the vertica$- passageway 25 fromthe B annulus is
in conmuni cation by 5 way of the gallery 26 in the valve 27 with an

i sol ation sl eevermOvdveot7 sdroME moedbetween I3 ofks Wﬂ pURABA ahBRloskgeve 28.
The val ve 5(702%?)(1 t he séeeve 28 have | ateral seals adjacent the inner wall

of the bor RPRUQSHRY &G GRPlication &F Jluid\Rresiure efRerqalReve; HebelW the r ef er ence

to the | at eyaivel lyUBSof pHESsgedi dot shewrenFHigireadwnendhe dies 27at iaiits obah er, the
conmuni cati on passaﬁe 25 and t he Zilge vgl e 27 allow the access to the B
% SAgRYYAY LD iremuee i

annul us 22 ROSitiGR e Nerice! Rag annulusds |in capmusication bel | head
body 1sand way @fathe igaté@r26biv thewalé 27hgitH 8@l idblaidh §lkeRy 89 (A& KhewRassageway

25 is a borg which_ extends froma shou r 37 around the top_aperture of
the wel | heal%g‘{férﬁidésﬁ°ﬁ9d @ﬁ?%@ﬁ ?'?Fé’eb%%;dﬁf ‘tag‘/et%aa%lﬂreeﬁlﬁefz-?@\w?&% isin
conmuni cat ilateraMsédils abacemah® mnef whinef the B2 Thé Dperdlien RAGRAGRMGNII 25 can
extend al o q@lnd,_?ﬁgis shown, enti relazq{\%d_thi n the wall of the body in this
manner owi :% SFetipRe W GERERCRL d3€eHf the wall and the conparatively
20sl ender bore of the well head. The passage 25 is bl ocked at its top 38
after it has bee’gSe t he sake of conpl eteness, there

formed. . . F ]
fol l oW a bri ef ‘é’@:qgepﬁxPl?weSf'"tgFF@%fé??éﬁ"HP‘ﬁb thecemMYBIcaiRNPASSAYSFdure 1. 25

The productdrithé aideNaNeZm aNow theCREELLD the BRirinlIus 2200 Bé dohitréiled fronk Or ced
| aterally into a recess roduct.i o rmm ng hanger is

in the bore wh t he
| anded. Thet PROBRISTYRS BBE 0B UTeoHAINSaE PR sAfch AABHICHRr BN M Ae can be
t r ansf er r edsdiatm didswehanger 21 to the body 1. Below the ring 32 is a sl eeve
33 |l anded on a 30shoul der in the bore. The casi ng hanger 21 has an
upper pack-off 34 which is forced into a profile in the bore by an

acti vagsi ng sl eevihe3fass¥fdwayn2s ea sbrewkicd @xiedd$ froesa khenderdsr s@lnghaped
ring or ool et Rl Sy e BTN Y hShg B ol S S38RY 24 VO
which is in communication with the region of the B annulus 22. The passageway
25 can extend along and, as shown, entirely within the wall of the body in this
manner owing to the comparative thickness of the wall and the comparatively
20 slender bore of the wellhead. The passage 25 is blocked at its top 38 after it has
been formed.

For the sake of completeness, there follows a brief description of the
remaining features shown in Figure 1.
25
The production casing hanger 21 carries a split ring 32 which is forced
laterally into a recess in the bore when the production casing hanger is landed.
The recess has oblique load bearing surfaces so that load can be transferred
from the hanger 21 to the body 1. Below the ring 32 is a sleeve 33 landed on a
30 shoulder in the bore.

The casing hanger 21 has an upper pack-off 34 which is forced into a
profile in the bore by an activating sleeve 36. Within the sleeve 36 is a resilient
barrel-shaped ring or collet 35 which, in a manner not relevant to the present



I nvention, aids the rel ease of the pack-off 34 froma running tool (not
shown) and maintains the pack-off in position after it has been set in

pl ace. WO 2011/128¢4)tso shown in Figure 1 is a slot 37 whiPER/GR2DOWH4 - pass
of a tubing 5hanger (not shown) into the body 1 of the well head. This
feature is not relevant to the clainmed invention and wll not be described

further. mventuorlFiagw i rdldase 4f ih|e|pa&k-lb&'f36 fioi @remirgy todiehat showhg anal ve
assenbly for_.controll |?rxg?fg\cce B annul They show an isol ation

sl eeve 39 dRRRHISHE B 'InyPosi'BnlaFBrr?ﬁ‘?Feb?%‘rS@PSQ"?a‘t?d part of a tree 40.

Figure 2 particularly illustrates the valve 27 in |ts open position, Figure
3 particularly | ustrates 4 he valve 05|t and Figure 4
particularly il |Ph§o[ Fét?vé% N ﬁtég%ﬁssﬁg%ss oérft”h@ﬁaaglﬁl”fs RF?JF%

(hydr asl i c)hapgers@ot showei |r11dnmed:mdlyatofmhie wéliHeas. mmturé@ﬁotlrelesérﬁw in
Figure 2, 5.h | af e or.t 41 to provi de commrunication
with the artH%Flg e&aﬁY%ﬁén?gd i@F?ﬂé’es‘f 3"?\93 Al'so in

comuni cation wit h the gallery 26 is another passage 42 which i s mai nly
fornmed as avert 37, and after for ionis 20
bl ocked at its tdﬁi’re Rg g ﬁ%ﬁ'&ée Ezgfﬁg\ g\é{?'lﬁh §|ve&§§em§lg f9\/rﬁ°8 'Egl n
conmmuni cat izzoess tohtha Brasmage T%yfshbm igSlatiorbsleevec3d erdnoigg Wpwardly y W t hi n
t he cyI|ndr|ca 5 of t n s 39t f|t i nto the bore
29 of Phe & r?)@éya"f' P 8f% ?gaé 9@8%2 F'@Qyﬂ®stﬁﬁ'§s he ¥aldrt 46
with an anm7l uantsgﬂ:lehqrc,sutuéﬁ Figbres3 particulailg dlusteates thenvalvd P2oh hy closede 27,
with the tree..can for._the purpose moni.tarin venting
or injecti dSEPN aﬂé é,g%{ﬁn‘{,Pﬁ%'C@Eﬁ)ﬂg'gW e Bassgg%ggygggﬁgptc@?mvo he

gal | ery 47 fmidyhydvaula) pegssarerfat the og»atdtuemoeme&&vand 49, which can be coupl ed
to sources of fluid, preferably hydraulic, pressure. The 30sources are
controlled to apply fluid pressure by way of the isolation sleeve 39 to
nove tise val ve A& iseshumanin Figupen thendasslagewaly Qasriatsi ariateral port 41 to Figure 4

oAl b B RS 2 s SR o s Zurnd
35the wall 45 of the isolation sleeve 39 and comruni cat es by way of a
vertical Also in communication with the gallery 26 is another passage 42 which is
mainly formed as a vertical bore from the shoulder 37, and after formation is
20 blocked at its top. The passage 42 has a lateral port 43 which is in
communication with a passage 44 formed as a bore extending upwardly within
the cylindrical wall 45 of the isolation sleeve 39 that fits into the bore 29 of the
wellhead body 1. The passage communicates by way of a port 46 with an
annular gallery 47. Thus communication, controlled by valve 27, with the tree can
25 be established, for the purposes of monitoring, venting or injection of the B

annulus as desired.

Above and below the gallery 47 are two other annular galleries 48 and 49,

which can be coupled to sources of fluid, preferably hydraulic, pressure. The

30 sources are controlled to apply fluid pressure by way of the isolation sleeve 39 to
move the valve 27 between its open and closed positions.

Figure 4 is a sectional view at right-angles to the views shown in Figures
2 and 3. A first passage 50 extends, from communication with gallery 48, within
35 the wall 45 of the isolation sleeve 39 and communicates by way of a vertical



WO 2011/ 128611PCT/ GB2011/ 000401 -8- passage 51 with the chanber 52 forned
bet ween the sl eeve 28 and the bore 29. The passage 51 has a port into the
chanmber 5Roabviim28@acati on above the body of the val ve 27pcdvcaonmdofpassage
53 extends fromthe gallery 49 verticag.ly within the wall 45 of the

i sol ati on sl eeve and communi cates with a vertical passage 54 5in the body
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body of the val've Accord é the val ve 27 and the conmuni cation
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ot herwi se than ¥ pressure may be provided but I's not
preferred. the wall 45 of hlsn'é°'§b?fi ﬁ'@qu;enqap@rgmvn@at@a|vv@ pyertigalipagsageoit d

positign, an‘tHé’deEN 1 |Tﬂ|sb;%%¥a§€ 54 QSmHﬁJn‘é%teQ'vﬂﬁ\ktﬁetcH%Bé’rr 52 bt Qraceﬁe%sagemy
25, so that the access to the B- 15annul us renai ns cl osed when the

i sol ation delowtbebody of theyalyed’- The invention has been particularly
described in relation to the provision of controlled access to the B
annul us. However, the invention_in its broad aspects may have utility in

the provision ofAcsordinglcthesalveedinarchtherranmerinication bgsvernhibe B arnesi ng

strings angatdRy the Port 4D andl tRENG th‘érlsél%rpgééve‘l@nd“%rgzén@% ipRefpd he bore
29 if the isolation sleeve be not present 8611PCT/ GB2011/ 000401
-9- 10 controlled by the production tree. Control otherwise than by way of fluid pressure

may be provided but is not preferred.

The springs 30 bias the valve 27 to its closed position, in which the body
of the valve blocks the port from passageway 25, so that the access to the B-
15 annulus remains closed when the isolation sleeve 39 is removed.

The invention has been particularly described in relation to the provision
of controlled access to the B annulus. However, the invention in its broad aspects
may have utility in the provision of such access between another annulus

20 between casing strings and the isolation sleeve, or the port 43 near the top of the
bore 29 if the isolation sleeve be not present.



Clains 1. A subsea well head assenbly including a well head body (1) having
a generally cylindrical wall defining an axial bore (29), the body being

di sposed wo 20b/@8qport within the bore a casing hanger @2t)cH2011/dob@1support
of a first casing string within a secogd casing string whereby to form an
annul us (22) between the casing strings, the body including a conmmuni cation
passageway<gg s Which is in communication with said annulus near a |ower
end of the body and extends upwardly in said wall towards an upper end of

t he body, and a valve (27) which is 10 accompbdat ed near the upper end of

Sard opdy, and | o dubgarQibiheld RN ARG PLeRIGH B! (64t ol O

control fluid passage t hrouPh the comuni cati on passageV 2. "A subsea
wel | head asgsagflly cyindbeal wijl definingaameantial bprewi2 Phthereodydieing dispaseddat r ol | abl e

fromthe prRdAdsdk vathint {] ¥ i haRad ' ﬁ‘%ﬂe 3 inG Subsea
wel | head asésagﬁbl ¥ _ag‘ccr)‘?gti)égg e}I\lgéfsc‘,"ﬁ)éai ?hﬁ%érs(i@b]ﬁ%?@%%% e vgf v%)ﬁgrséf%SIPé noveabl e
bet ween ope¥ighMithin 8 $8e0HbSIINIOHENG Wheres)p nloem Bp annuiug ($2) &0 thepl i cabl e

to the val v@shY s4@gsOfheHdy iﬁcﬁ@&i@é :b%lrrﬁllu?rf?éé%oﬁ %gésaggarfggﬁ)ég?&?%ﬁﬁ wel | head

assenbly according to claim3 and including passaf(sges t he
appl i cat i orfopTMUNiGalion | withy spiflennyius, neadea dovrg sensly ek thex bediipRg axtardén t he

body (45) prvxﬁa?d?y@?Qicf%b@fbv%r@@ﬁﬁuép}?ﬁf%ﬁ%é%oﬁ?,?\?ﬁa?@%@% igmol 'y

according to any cl ai s - 4, 11 ch the val ntrols a port
(43) iR t hecsppodaisyl neagthepippghsad ofiedif hedyiaed scdisnoped dercgadtrabframd cl ai m 5,

in which t { \% i ok opnecting the
passagevay | By chorl 468, LR0LRY BT ALK MRS LB RS somBtafiama
conmuni cat iRFASEM@Aen t he passageway (25) and the port (43). 7. A subsea
wel | head assenbly according to claim6, and including at | east one biasing
spring (30) for urging the valve (27) to the closed position. WO

2011/ 12861 1BPCT/ ABs¥PseRgielgad assembly according to claim 1 in which the valve is

15 controllable from the production tree by way of an isolation sleeve (39).

3. A subsea wellhead assembly according to claim 2, in which the valve (27)
is moveable between open and closed positions in response to fluid pressure
applicable to the valve by way of said isolation sleeve (39).

20
4. A subsea wellhead assembly according to claim 3 and including passages
(50, 53) for the application of said fluid pressure, these passages extending
within the body (45) of the isolation sleeve (39).

25 5. A subsea wellhead assembly according to any of claims 1 - 4, in which

the valve (27) controls a port (43) in the bore (29).

6. A subsea wellhead assembly according to claim 5, in which the valve
(27) is moveable between an open position connecting the passageway (25) and

30 the port (43) and a closed position blocking communication between the
passageway (25) and the port (43).

7. A subsea wellhead assembly according to claim 6, and including at least
one biasing spring (30) for urging the valve (27) to the closed position.
35



-10- 8. A subsea well head assenbly according to claim2 and any of clains 5
- 7, in which the isolation sleeve (39) comrunicates with a passage (44) in
t he i sol &¥PAA11E128EYe. 59. A subsea wel | head assenbly acc8CHIGRFOIIPON of
claims 5 - 7, in which the valve (27)-10as a gallery (26) for providing
comuni cati on between said communi cation passageway (25) and said port
(43). 19. A Asbbssa wellhehe adserfbig ridtordiag ¢e RN g2 bAd @hpofitidingng -any  of

clains 5 - 109, in which the port 3) communicates with a passage (44) in
the isol ati %n "g?”b\é?{?gﬂ? Rpjation st?eelvf.(gg? é%@@%‘cgk@? I"‘H‘Ba?j%%%a@ﬁﬁﬁg) ‘&égﬁr ding to
cl ai m 10, iigolafivrcdlediee passage in the isolation sleeve comunicates with a
gallery (47) in the production tree 15(40). 12. A subsea well head assenbly

according to any of clainms 1 to 11, in which the valve (27) is a slide
val ve ad the asseubses welHeademssambiyl aceolingetocary2d) cldimsts ng, i which said

28;?3322 eg?{hlen\llarl]\% H]?? rr(]aavg ghgaqlegyh?iggefgr ?02 adirlmgn cmlrncurr]licgggn %{\n\//eeenl gaid
communication passageway (25) and said port (43).

10. A subsea wellhead assembly according to claim 2 and any of claims 5 -
10 9, in which the port (43) communicates with a passage (44) in the isolation
sleeve (39).

1. A subsea wellhead assembly according to claim 10, in which the passage
in the isolation sleeve communicates with a gallery (47) in the production tree
15 (40).

12. A subsea wellhead assembly according to any of claims 1 to 11, in which

the valve (27) is a slide valve and the assembly includes a valve sleeve (28)

fitting within said bore and defining therewith a chamber (52) in which the valve is
20 disposed.



