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many years. providing better lubrication and removal of cuttings as they are formed, and reduce the

torque generated in the drill string during use. For these reasons, oil based drilling

muds have been finding increasing use. While offering advantages during the drilling

operation, the oil based mud formulations present a problem with respect to disposal.
36  Cuttings separated from the oil based muds after recovery from the well are inevitably



US Patent No. 4,942,929 discloses a nethod for the disposal and reclamation
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annul us between the inner casing and the outer casing of the well. Wen it
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vel | headwystsearbé@rn 8 Gvellthe m:lpﬁaqodfaﬁ&d &F WHICHC@EH R R the WEH JTRiLfEMs 410

5,662, 169. The wel | head system enpl oys a wel | head having a conductor 20
casing, to wePRHAY hﬁ‘HﬁfHS eﬁ "Bgrbﬁfﬁﬂﬂ-b‘?6P“%‘Eﬂj'§|'§f§’e§rﬁfﬂtr‘&r‘?ﬂﬂﬁﬂd@kﬂ*ﬁ%ﬁ'nﬂ Qui de

base is proviwgam.is &pfth‘mBﬂﬁtéa W RoWASUS prev@nie (BOPORECH By FnEﬁnsC@fW@P%ide

housi ng. The vvel I head stem conpri ses an extenS| on to the conductor

housi ng ext ef#gl Y?'X ﬂ@aﬂ%\ﬁéﬁ'"%ﬂ' edandeddn thevelbead. svspended frgRY t he
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pressure hOU%bﬂ\@enftﬁgfmdowuﬁparand:@rths%mwémr@mds.@ aridRe w&%&%.agrt in
t he conductor casin An | nner casi ng IS _SuUs end roma casin
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annul us around the i nner casin into which a slurry rl||ln%%
port
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around the wel'l head assenbly. The wellh syst em of 662, 189 reqw res

the use of aOH@eﬁ'?ﬂse‘Btoc%ﬁMG@d\fe"hahgﬁlﬁ'gya’ﬁethﬁrﬂlﬁd}!ﬁ'é%tﬂdéhm%ﬁﬁg“m%oth of
whi ch nmust  bgyige BusalBskitibricd AHirRNAE Yaf ohah%e&wmr%hﬁa&é Q‘ﬁ?éjsy%%rrﬁ SmBl5S be

bored. 35 In addition, the systemof US 5,662, 169 reqU| res the use
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a paper entitled "Subsea Cu tings Injection Guide Base TIri al presented at
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provide a flow path to the pipework extending from the guide base.

In US Patent No. 5,339,912, there is disclosed a cuttings disposal system in

which an injection adapter is employed to allow a slurry of cuttings to be injected into a
35 well. The well, designated an “injection well”, has an inner and an outer wellhead

housing with at least one casing hanger and a respective inner casing installed in the

inner wellhead housing. The casing hanger is formed with a port through it,




10 5,662,169, a dedicated guide base is required in this systemin order to
provide the possibility of cuttings injection, together with nodifications

to sever wel | head conponents. A sim lar cutti NgSp&Ph8eLi39¢ System
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modi fied gui Geiiaasing bPeiviend vt:ﬁb,hﬁslo%gsd totlhj@& &mrhz;@mtb mewhcﬁeée@ﬁes
t hrough whi ch access is gained to a port torned 1n the conductor housing. A

simlar port 3d3pisF isJarded H‘etWRi'hﬂ?(bW % taseend intautbe ,lqgre ofithe)wel allpwing@ne
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assenbly, in order to ac ess an annulus w thin Ref erence i s nmade
to US 5,289, $heconmictor heusings A siilar exdensien lsqumqun tha lowes epd of the higthger be
seal ed, when e%{ﬁh bore of
the wel | head p;éssg%bﬁ&gwﬁamg%@%@ﬁg?gﬁﬁ?é@dg cess gﬁg{nnul ust&Ff t he
seals fail, tcnaduqtcanmmgnPmnmamawn@@r%lspmeﬁgronsa&aﬂag harges dispeaeckwithin t han
t he annul us @5'1?3” | ui ds
coul d be at gﬁ%ﬁ@ﬁsg?sgﬁfenm&%@ trhe%%g”burseh%bg%{s?ﬁﬁee tc e ou%]gi C%SI ng)
| eadi ng t o a higipprassure housing pragide geccesistte thecarinuiis\arouniddhé inmeteasing, intd ng t he
annul us ul ur t hey
coul d- acilss WLl of it dulngs foay Y MicERHt TRe pifNBH dbestdi B MR
"l ead to har mwith thhpomh %labse@cmv\pusngrsmenﬂﬂn degende dloonthefguidedoaseeach.
Finally, as t ér‘%ﬁ g hanger
can only be 2%@' ai ne gér(%@q‘é&ﬁv’bglﬁé’énae%?gﬁ@y:ﬁgfﬁetllhggd %1 gugrsg?e A
"requiring theeusiresdie usa o modlmd:tpnddctouhnuitmg)%fﬁishiglhérebwf@ f@ﬂ@lngr@&l@ﬂi its

use for otherg, T ; ol ccess
an annul us v, a8 FbudgPyiT ogbfus (IEREh which J1gAc poHs Autti Bl
exanpl e 89 | rh]leddltlm.lﬂhe systene of YS |5§ﬁ5211rﬁ9(reqlﬂl@s\m¢ U$eoﬁﬁ¢@l¢@%€bﬂlﬂ§e base

nodi fi cation

i mum - Far e EGSEsa BsiofC A S abtnedh oftk) 186 ERMGRTIRoh 0
access and caarm(;eedut the required operations w thout reqw ring a guide base
to be present. It would be of further advantage if access could be obtained
to the annulus, for exanple



30 to inject cuttings into the well, while drilling and other well
operations were proceeding at the sane tine. Sunmary of the Invention

Accordin ,rst aspect of the present invention thergd viged a
wel | headg‘gg)g)enbfly conprising: 35 a central_bore through tﬁclrﬁ]sﬁ/ﬁegﬁ

assenbly; a pressure boundary region; V\éOZ/ 1.11G 7 PCT/ USA L~37C9 a
port in the wellh ad assenbl havi n in.the central bore in the
pressure boundary P@g‘?%‘?rSF'Yeﬂeg %ﬁﬁ%‘gﬁ %"ﬁu'ﬁegﬁf% il aesRted At ng
Sﬁcur ed at a thélcﬁshemotizmgpéumc?ﬁferﬁweé,lﬁéipwﬂnmsqah%1m Petgubsh &N ng of
the port in the centra re wel | head asse . and .5 a sec

casing strin '§%%ﬁflr‘}éﬁe ([ﬁsugs f’ﬂ?eéq Er@ﬁoco\ﬂﬂ't'%?%%ttﬁﬁt %‘?rf’%@ﬁﬁ anabove t he
?peni ng of the%lthfealadi ahsEr?]HsI?nmelﬁkdad allmﬁwtm‘fgstuli]_ecﬂml WI&adilflﬂ@péﬁﬁahd ¥nt guiky ebé
ormng a._f owpat.h ¢ rising the in the well head asse an
an annul ug betaAREAS %'?Y%@%%m g'g% e%ﬁ L@’qh?]g%'de?ﬁ%etﬂew%'&%
assenbly pr ovemucamaaécamweaﬁddcwr hagsies 51 tna mh@awm SifnilaPextérisiinwade

| I head nbl dif t f th
xi sting or - CORULHE Pofia owes onieiie i ke eelhaliRereouehiwiga bertivar , (i s

possi bl e to efopheytocAligr avithithe pbrt MAthE Bgtefisioh ROthe ROAd RS HoRising 88E pfovidei t h no
nodi ficati on bein

d t th th |
oy ovi dod wt ¢ GRS o Percariulus o7 Seethean aesentbhi Jpeuits e P RIS he
i nlt Fﬁri g yoof 5&52 1692\mﬁdrcaﬁa'¢bwae)bé§eﬁs réqufré@ﬁﬁhh%yéi’gnﬂﬁl’tbi'deﬁﬂto h@metwﬁe t he
wel | head asse ead. asse i
requires the %ﬁ%@ﬁ’t C#(?HBW% HH)%%'Q" g@%é%géré’ﬁ'g‘ 'B\A@h %‘Pf‘%ﬁ%ﬁa‘@giﬂ%g é{‘%ﬂh%"@al t he

casi ng stringonipotehddei r associ ated casing hangers within the well head

assenbly. It is also to be.noted that, un]ike th rior art, access is
gained to an i nner‘b% simiiar gutings iRleRtionRystRa) Frﬁ’é%?!?sﬁg?g%?%’hﬁ& l-tih PRRSN

Wi t hout requignitinéd the Fedutings Irﬂ&ﬂb@%b%oh w&ﬁdvﬁw:ﬂtar&i&@a AhAult&i s way,
t he |nteg‘r|ty of, thec duct or u5|n I,S not conpronised. The wel | he
re

ad
assenbl y 1Br efEAUANSNIEH 935%%0“3 Rjﬁe Juesentathaidhe, SPEANBUBLhechnigak he

wel | head asseccﬁﬂfdreh@é 8d ERhibifién, 'Sepfenitic? 27 46 80,@0SI AGain! fhl§§yé{%nﬁ€mploys a
arrangenent, the‘[_ﬁd rst caS| Stri ng%mal%be secured in hi gh preSsure

housi ng, for "Bdfied Quide base. t&feeé?] fan @ay?wnﬁ%swba%ﬂbwushe

openi ng of t hehigiPadcesd éﬁétptﬁté scrSfoftBecbinithé BoritRiétoP Aodsheg! A dintilBr p&ieishi gh
pressure housi n\ﬂ?abov Ol‘t agaln using a conventi onal

casi ng hangerProyided i tag blg h %glr%n@gﬂi’ér"gt 'ng’ﬂe@ with the,perhiarthe S%Wqﬁ'ﬁmﬁ heRinG may
be di spoged ahbhRF thess AR dhAtuHBEtAEEH B HGEPessureholidifg, RMlits a8 &tidte®
central bore, fromwhich further
casing, and a casing suspended from a casing hanger secured in the bore of the high
pressure housing. Again, the system of Saasen et al. requires a modified, dedicated
guide base to be provided in order to inject cuttings into an annulus within the wellhead
assembly. Further, in the system of Saasen et al. seal cartridges are required to be
25  provided within the conductor housing around the high pressure housing both above
and below the ports in the conductor housing and high pressure housing, in order to
avoid ingress of the cuttings slurry into the annulus between the conductor housing
and the high pressure housing.
It is noted that the prior art teaches, in general, that it is required to employ a
30 guide base in order to gain access to an annulus within the welihead assembly and the
well, in order to effect cuttings injection into a subsea wellhead. Reference is made to
US 5,085,077, US 5,255,745, US 5,662,169 and the papers by Ferguson et al. and
Saasen et al. In addition, the systems proposed required significant modifications to
the components of the wellhead assembly in order to provide access to the annulus of
35 choice within the well. It would be advantageous if a method and apparatus couid be
found for accessing an annulus within a wellhead assembly and the well without
requiring substantial modifications to the conventional wellhead assembly



30 casing strings may be suspended. In the case in which further casing
hangers and their respective casings are provided bel ow the opening of the
port in t@,e,ﬂg gpal bore, access to two or nore annuli bepppgR)SHGE Casi ngs
may be provided, for exanple by providing the appropriate casing hanger
with ports t her et hrough. In a preferred efibodi ment, a sleeve is disposed

wi thin the well head assenbly 35 between the first ends of the first and

second casi nGOEPPISNS . It wae'dge@eﬂvéth%aqvamase ifithe Reeshior g/gujdsrkaspdpparticHiabugh

it, in order gtodift)BEdictBE gk babd doliRl berdidgepsgsl. assembly with the annul us
between the first and secong casing strings. The cross-sectional WO

02/ ~~S1G PCT/ US01itigaiep neted teat, 'afgepﬁ@' fog @fOfﬁmanIPfled PIOPPFRIS ERGBEG @Nmay be
greater than gbbas ddac tb B@ fd?ﬁfetd in thel dAdUGb! RRAMg 2T BRNEIead Bsddmisly. "R Wouldhe

sl eeve acts to reduce the velocity of fluid passmgthroughtheflowpath

_ This is of pascikeanadvenipes !fé%@e%@rprﬁ)‘fﬁ%%@ PRRNING QN Rt D the canguetongs i nt o
the wel | head h3§§ﬁ‘d@éd|'d %%ﬁ&%d%ﬁ'acc&é 6r6\91&€d ﬁ@hnté}ﬁ\ul(@'vﬂﬁ\‘lﬂ fﬁegsfellﬁéﬁi 5

particles in the s urry t he erosion of the ca5|nq hangers and casi ngs by
the slurry |§S$%ER|)§€EF‘ WW@"%'@@UE’%V“SI"&QS’W&@HOW beﬁewucmréewng etheur t her
prevent erosicBRdRioragéinglamage to the casing. To achieve this, the port in
the sleeve is positioned relative to the port in the mellhead assenbly such
that a fluid entefSdnalsobesernfoma remaw elche PHArArHR Number gbledrerpsplstot s

path, caysi NgatdRqglitdd fort © be fobrhed ‘mh@%ll%f'atcbﬁné h8fye? withfif RE frelifede@ssi Ng
through the port in the sleeve. In a preferred arrangenent, the port in the

sl eeve is di é‘ﬁ%ﬁ!@dy dnerdef tpAccesan Pmkﬁlﬁ\ﬁ'ﬂb‘eihﬁe’@" ergpee isimadente Ul | head

assenbl y andstdse gaan%weggﬁnéqlﬁe% thalQh& pPeindRY baé.hg)néngérfbe%,eaeh Clm% ipot ed
t hat standard hanger bodg esi gn incorporates ports t he bypass

annul us flui '&GP'MHO@QB Uﬁﬁ“ﬁ&ﬁ@%’@“? r%'ghéhmb@aﬁf F’ﬂj V&@Wﬁﬂ@ awndﬁ\ethah ons.

These ports gBMoPRqUIREScdeBs IPtha FhliueNIfitt: Sdald il Rh8 A8idS in theSvdl Pots beihgt he
sl eeve throu h which the fluid passes. The s|eeve is preferably separate

fromthel&ir §¥ aawagwsw m.th@aamwm@eami vibe POHéMQjé‘# How into thepr ef er r ed
arrangenent, ahRgus! HRYE ﬂues%mawﬁ ata?eé%%ré AEshs! dt tid BurdEhreaRd oﬂpnenb' y

together with the second casing stri ng Its associ at ed anger or der
to carry out odieeFaging ieading tﬂ/lﬁ'lréhtufq ofit epeslmselmnatw@ty ti\edlmtentﬁrmgﬁhe 20

annul us w'thbnn&mgec find éwag D% (7 SR oADK St vie 26

invention, it Is erre rovi riser interface or
assenbly conﬁé@ﬁsé@q guriage, fpoexampie thieughed fauéaahaym*damurntigamﬂunmfto thed may

be 1 ansppr t dhdaalaiiRbhiAerk i BTEQA SRR thSadi! Rl Bl rdgaybld

assenbly using a riser. e interface assenbly preferably Tncludes at | east
one val ve foAceasgio teingd in e gasihng hemger eandordy meptained froauyithimthetbose okl ve 25

preferably bﬁié\ﬂelﬁae&é‘ﬁseﬁ?&‘lﬁ réUARRANY A5¥ 8 a BB? v&H’EtﬁF\ftvﬂﬁ%ldi.%ﬁ ﬂ@%dfe GRg be

constructed and insta as a separate, |ndependent assenb t hout
requiri ng t hergyeelisrise forothergvgllaperations. whet her of conventi onal deS| gn or

o ed L 3Ny WHereliDoBary 4 hEa! oR 8RR akits B EHADie WAKAYE iBfhell 01 des 2

nmet hod for providing access to an annulus I n a wel avi n

wel | heacQ%sséﬁﬁﬂ@blbmﬁ)ﬁhﬁﬁsﬁ@@e@weﬂéﬁt exampietodnjepkdrilingrasittings lrttﬁhti'l%tmihl us

b f d

W thn he wiliis KEeAne igeifcaticls Mo e tihyBnfkeP B ot BELBREHI 5

conpri sing: prgum. fgirthep grnvouldibe Mostadvaniageoustodeble Wal\avnguemawem ng

to th t

(1ret cas, ng 0y pemp B IHEFeurE0Atafins iobEiBhiifhg § Yt bige 15 G pldadnt 1P

openi ng of twu@mofufmhenedwtageaf awecodﬂbegbmdﬁgthwmm esamplag
string afg a {4 jflct &ltfhgsntb ¥ WEN, WHAE drifiig SAP bthePRBYY Sperations were proceeding

at the same time.

Summary of the Invention
According to a first aspect of the present invention there is provided a wellhead

assembly comprising:
35 a central bore through the wellhead assembly;
a pressure boundary region;



WO 02/ ~~SI| 9 the opening of the port in the central bore; PCT/US01 /3769
t her eby form' ng a fluid flowath conprising the port in the well head
assenbly and,Lhg.annul us between the first and second casppgghiishgs- The
met hod for prow gll ng access to an annulus_jn the well may enploy a 5
wel | head assenbly having the features descri bed above. In a further aspect,

t he present |nvent| vid th assing a fluid throu an
annulus in a well, ﬁ%‘eﬂvﬁ? NS aV| ﬁﬁs @gf]?ﬁéggnggg'@ﬁ%fVLESﬁ%Fq'EPﬁdﬁgh%ent ral
bore theret hrpnes;;;lure bdwmdaryrebion obmewgalrheadmskehﬂjlw\een a first casing string
and a second casin ured. within th |l head as nd _ex ding into
the wel . the 10 MOTRCES G ocsrtietisf 8 e Mnpane velpesliresdi bl BEi
" assenbly havitmgopeningpeithegoit irt the ichetrad boesofr the kmllmkelrgssemglypand)f t he central
bore; securing the fir aS| trin ngd in the well
_ assenbly bel ow t hé {ﬁftgﬁﬁ& ﬁ%s"aﬁ S%%ﬂf %na ﬁﬁLeQ;dZ W%ﬂ\e%?llbea%ﬂ%sef@ Xecuri ng
t he second cabowvegtietapenipgalf the gart iattheecehtiahboreef e Wélihadd asseetlh);y above t he
openi ng of the por, .centr. e reb form afluid fl ath
conprising the por%eregyfqﬂ'ﬁ'q%eﬁrﬁ‘{@gﬂp '%8?@?’68"&91 tﬂ%t "éﬂ%d?’ﬂ&'e CL?W@@%' he
first and secandctncalmuhlg betweendbe firshandhsddood casing atingst ageousl y be enpl oyed
to assafluidl SS and ar |cular a
sl uPry of cutti ng lﬁﬁﬁ%é&ﬁﬁﬂ’ %8}98%%3#%6%? ﬂhgorfacgf?‘ﬁﬁ'mgo% aDn F
al t er nat 1@e, within mewuliueamassbmbmqniddyemu oeqmmrmngy rhinuhaisnddifm:atubmef thel I
t hrough the annul u

h _
Lo provi do. t ARG ApedifEllRr Belneon BBl romBotls on PaBHles e kiRl L
formed bet vvemmplds;ecdnvenﬂonahchsmgcmmmgsmldagmgauadgérbﬁmﬂﬁnq)mbﬂnﬁcatlohMerI I head

assenbly. In thi.s osi,on_of t casi ngs. an i ers

oduced As AP T AcGy 4 s Rerd Bpe A0 M s HOUGE pRieb BRHRES fifR ses at
| east two desealsitobe emplayied ¢ iaintail éeviiegritylot thef fowgat ahdisolatest from tie

wel | head gssenb

t d f 1 d,of thi
vent; ofSs napnrilbors plie PRIAGR ARy 3R RRE Goptd SheFhileRe BherrtbE of
fluids from tshﬂ;;}ly\médwr&ayhetcdmemioaalesugbed seal bm{ E&k-dﬁBlth sétffe tdﬂdvsbél:ctﬁ? )
operations, such a are under.way, W in i on e
B tor | Spec cRFBS BTSE PR MR asFedatdd SRg Hendfrs B g bEinGRE erte e sent
i nvention will noutibaisdaseeinbted that, gidkaithe Wiaﬂgadfdefsersegm&to ahlither
acconpanyi ng escrl nts and

The i | ed i O hese. enbodi
the ref er enc@&"ﬁlf’ﬁwﬁﬁ@sth%wgmﬁ?%\ﬁﬁfﬁ% 7550 4wl whauk (FRRRnS TheComioir « anded
to |imt20he hoasing tobe pbsetitel anthis Wagthé iMegrity of the conductor housing is not

compromised.

rred

The wellhead assembly preferably comprises a high pressure housing, the port
in the wellhead assembly being in the high pressure housing. In such an arrangement,
the first casing string may be secured in the high pressure housing, for example using

25  aconventional casing hanger, below the opening of the port. The second casing string
may be secured in the high pressure housing above the opening of the port, again
using a conventional casing hanger.

It is also to be understood that further casing hangers may be disposed either
above and/or below the opening of the port into the central bore, from which further

30 casing strings may be suspended. In the case in which further casing hangers and
their respective casings are provided below the opening of the port in the central bore,
access to two or more annuli between such casings may be provided, for example by
providing the appropriate casing hanger with ports therethrough.

In a preferred embodiment, a sleeve is disposed within the wellhead assembly

35  between the first ends of the first and second casing strings. The sleeve is formed
with one or more ports through it, in order to connect the port in the wellhead assembly
with the annulus between the first and second casing strings. The cross-sectional



WO 02/.h16 10 Brief Description of the Draw ngs PCT/USQOL/.t3769 Preferred
enbodi ments of the present invention will now be described, by way of

exanpl e ing reference to the acconpanying draw ngéyuksy/ahéech:
Fi gure 10‘9@65/4%%}% view of a well head assenbly according tgo tﬁe present 5

invention in situ on the seabed; Figure 28is a side el evation
cross-sectional view of one embodi ment of the well head assenbly of the

present i nvefER&h theppit of Ratsdn the sleeyg nagy ke greatey thap that of thrpart iBihef
wel | head as swam%@édcassgmewr «m Q\l%&;ﬁ'tﬁéaﬂeMS! Birb@icetthe tveracfir &ffrardrpaismg

Enbodi ments 10 Referring gure there is shown a an view of
wel | head | ocHF@!ﬂhdHef'ﬂ‘ﬁp%IBaﬂ-@H 'ﬁSBW'%"%’JHB@?’\%IWhe"TWSCWMﬁ'é"é)thf gener ally

i ndi cat ed asctingsAfY thé WeliRetPAdsBRB MAIRENEY, BE Fediugingdnd (oIS oftHeOdi ment
of the present invention, generally indicated as 4, around which is

di sposed % gARitigles ithe glusy. thepresien ofithe camiag hangersand ¢asings bydbedunyis i s not

required thatedicedl fife S186R M8y BlsBRMs 4 Welr S&dvel B fuRRer By elRidn M afd
assenbly or practice the nethods of the present invention. The well head

assenbly 4 f0PMAEGH t%tbﬁﬁia?'ﬁé—s Ta aghigyg thi%f'@rﬁ%@ thassleens i pogfionaddelajjve to

i ndi cat ed asyR poaR &d \b@mheba a§§’e§rﬁbl e&@ﬁ thabee Iﬂgw erEérmgr& lé’avﬂg%é wRllhead
Cross- sectlonal si de el evation of i'gure 1.” The wel |l he

assenbly 4 catsmhieis d&V'@Eﬁ%D s paty 6%"}99*“9@”'5140 B@ﬁ%ﬁif‘g%ﬂ%mecﬁé%qwnbef?@ 20

whi ch i S1UTDUB&ﬁﬁhgtthﬂnuglvl'tlﬁ’@p&@ﬁﬂh@s!eév&oiﬂcﬂlﬁrbférrreﬁléﬁ%négméﬁt Wl piﬂdn fife t he
| ower portion of the conductor housin nd extends into wel | bel ow

e cembnd  I8ve 5 iERORa SUhJhat e Toma(A Beivesn Shesport i e IWeHSRkASEPMEY 50

i nches. A hi ghd fheShtiiu§ cBRIpRtawb sueh devaidneN It shblild veaibteNtnaPSahddigsi gn and
having a central bore 15 therethrough is secured in the conductor housing

10 in a convBaigeskady designeincororatesports for the dypassof anRyjus Buid dubngeasing to t he
| ower porti OHaﬁHerhf}hernﬂ‘m ﬁsﬁﬁ%&nﬁbnﬂﬁé‘ﬁbé}ﬁtn&é %es@baﬁ@ﬁh%y'betuee& e wvell

bel ow t he seabed pr éssure casl ng pi cal as a nom nal

di amet er1®f  addifionctes in ulaw pfsthe iPaA& i taa§leﬁge §1r¢uqhg~mgh %lhg fulifspasseid from a
first conventionajng éé&lﬁw%@%lﬁ% §§awfr&ﬂ thd fifdt Bnd S&cohl SasiR %Eﬁ.ﬁgé sncf
I N | .

housi ng 14 and extends wt ressure casing 16 I nt
The first i nkeir haggensg !rs@rprqrfgrr@bawgemnbama ?e%\@slszﬁ"ﬁﬂﬁd\@l bejpagastiptheof 13

318 i nches. %maaarasxemayss‘%ém w.mrtﬁé sscmregs.ﬁg @ng afd ltb%smﬁdc‘)ﬁ%ef’rom a

second conventional casin er pressure housin
and extends withi b erder tPlclaw ougwa'atmg |'ﬂ1‘gh'§|t‘ ﬂwﬁlgs Q@ﬁsﬁﬁﬂfﬂoﬁﬁé oygfithe The

second i Ner o\ iHe\elPArd R hbinead BofingB! 8 orslefTRlérioR! it 8 518

i nches. An annulus 30 1's forne et ween t rst in er casing string 20
and the secopteferrasp ppovidesa riney interfaeyorfippling agsembiy connestedite theepart in ¢he he

| over end of w%h%aﬁ'afs%mbl?"’@fwﬁn@ﬁ JG'? n¥dy’ Bentgar%BortéH bé!iﬂb&n a%@tfa‘fe yedserpnul us
provi des access to an undergroun or rrat i on. /
platform and the wellhead assembly using a nser The mterface assembly preferably
includes at least one valve for regulating the flow of fiuid along the flowpath, the valve
25  preferably being a fail-safe closed valve. The interface assembly can be constructed
and installed as a separate, independent assembly, without requiring the presence of a
guide base, whether of conventional desigh or modified in any way.
In a further aspect, the present invention provides a method for providing
access to an annulus in a well, the well having a wellhead assembly comprising a
30 central bore therethrough, the annulus being formed between a first casing string and
a second casing secured within the wellhead assembly and extending into the well, the
method comprising:
providing a port in the wellhead assembly having an opening into the pressure
boundary region of the central bore;
35 securing the first casing string at a first end in the wellhead assembly below the
opening of the port in the central bore; and

securing the second casing string at a first end in the wellhead assembly above



11 PCT/USQOL/ - 43719 details of the high pressure housing 14, the first and
second inner casing strings 20 and 24, and their respective hangers are
shown nor ly in Figure 3. Figure 3 is an enlarged c - Lpna

vi ew of 6§%ﬁkgﬁéﬁof t he wel | head assenbly 4 of Figure 2. k§§§ﬁgﬁ%ﬁ¢ﬁ Fi gure
3, the first inner casing string 20 is 5 ®uspended fromthe first casing
hanger 22, which has been |l anded in the |ower portion of the central bore
15 of the hi ghe ppenirgiefdhepordinige tantral bore;st conventi onal subsea wel | head

pack-of f 34 seals Salﬂﬁ J & i I i L and
t he high pr essuretﬁggPﬁ@Hﬁ‘g.a e(i W‘%’t‘r‘g@é‘ ﬁ%ﬁth&ﬂﬁ Ftsm g%ﬁkéﬁg'g%& Ea %gbg?b%ogi de
an ef f ecti ve anddhe aenuusdretvern thefisst apdsepepdreasipgrstd@sand t he hi gh pressure
housi ng 14 at the I : i et her
appl i ed from abovgfh%t ohéd ?P?%#ﬁ“% cess) %’g%@{n"?’rsg{” s\l ol BB gh
pressur e Houdveleadiassemblyfavingdhe ieatunes desaribed abowe. t hi n t he annul us bet ween
the first inner Pflﬁb'?n?nr%"r%kg%t,?tﬂe g%ehﬁgvé]hﬁh pPJvf’u%ﬁ‘éﬁﬁetﬁB&‘fd‘r%g%&'H%Qﬂﬁid
second inner casing string is Secured 1n a'simlar manner "Dy ans of

t he second cdhiongh aaageyluis d welktheowelhhawing d pellhgadrassembly compesing atceatralbor e
15 of the hi ' [ |, subsea
wel | head pac%}B%ﬁe%ﬁgﬁ%?ta%g@ms%%%ﬁ%ig&gér?et egﬁ%gggﬁgggggpfr?g%gﬁger 26
and the hi gh sseensseasingrasguiedgvithin tha wellheadiassegblyandextendingrntoihgivelh thes sur e
housi ng , i ﬁbﬂf‘d"i ng 42 in the central bore 15 of the high
pressure ou?ﬁ%\igg@ﬁ@rﬁ%cat ed between the first casing 20 hanger seal 34 and
t he second casi ng PrexMidies a pedlin the weltheagassembly hayingranwpeningHniguhe pesawre

ext endi ng radgj 6}“&?} j ressure housing 14, perpendicular to

t he Iongitudi(yr?gi]&éa‘x?ésy.'o tﬂéegﬁ?tgargggrr?gssure. housi ng 14. However, it will be
under st ood t hat t Isecyingithe frshagsirocstang aba firshgndinitheyelheadgiseembly tbirlow the

| ongi t udi nal ¥ h{é% eqLl 0 cess the appropriate region of
the central tg%ré}e“ﬁggﬂ) tﬁgﬁﬁl{eg%ﬁg%gg%%’rae&gS housi ng 14. A spigot 44 extends
from t helhi gh pr esecuringibe sécogd tasing stingrat atfirsdendiin thewedhead assémbiynabove
term nates i rﬁﬁr%& i i unted the riser interface assenbly
8, as descri ggﬁoéén réﬁ%g?%ﬁtwggﬁﬁkﬁl%x% ot her suitable neans of
attachment to the tirseby 06ning a fivid fiowgativ corvprising the pertingtheAvéliheashassenidhe ar t

may be enplo i Iﬁ?fﬁ : i . 1ts flange 46 may be
repl aced by )é%rqfé?{&énruﬁerm %ﬁ?é’ﬁ%&a%ﬁ%réé@g%gw&b for connection using
a hydraul i ¢ connedhemeatbodmaly pdeampagaoaidlyibe enfployedito pAsssa thaid éntd the weltheaghosed

betveen The. Perefibi B0 fhe'Held b s i Selihol WiUPHON oA, <5552 a,
out er annul arundergraund3a@niation.o Asad altetriative, ttheemethot medy xoeraplbfedfo grbdudei gh

pressure hOU%Q,g ﬂ%zl]h &Et\mﬁﬁrahgﬁth%%@rub%%dcﬁ%gl n“"{‘ﬁ@’ﬁﬁ@ eeve 50 and the wall

of the high pressure hous I'gh pressure housing
14 has its openi nd\s4pted aOvalit ispreferred ROvovsSihe-Rugath with a debiatieaminul ar

of the b reQRAbeV K AL Al Yorriad e TREmdt ael b ofSRNL a8 17
and t he 2t erpogim freceelibéad assesddyonld this may, erasiomgf thé cadihgs amhcasing kangetsy 54

The second | hiseusdl AR 48 Pied ShBGE T i Begmdcal e HoRpatZaiifioRs at st 5o

and connect s debiationst ie direction|baetweeathe pidsé@said pdints iretherwellheadchasdeatblycavi ty 54.

he hi g pr eocur o 1 At St bo\rfech SR8 midiod o i ks Mo pBRicndr "

t he sl eeve S50lidsliso ithengell @arthel peoduction ofyfiulslé frondthie ineellamayutakes p3ide bdilewetter t he

exct andi nD 1 iR b8 oS, P SE6G, o ElockY. MinSd wRBuatnere: gur e

" 3 as extendi tige lattéi.al | y t hrough the sl eeve perpendicular to the

| ongi tudi nal axis Qf t.he hi e housi ng, 14 er, the port 56 may
_extend through t hﬁ??'h%@@gggn'gﬁ Lseo?%@%g?%asrgtugggq g‘(‘fmorldgweyp'{eﬁ%ﬂf’ﬁ“&"hoq | ow
pattern desi wmdltinow beidesdribed i dftaibhadegireerbmestontige dctompapyingldeawhogst B2 i n
mf eS|t ﬁg\r/]e Oﬁgie{a‘ﬁeg ggé’\é?ip{ign &Jtﬁggeeerﬁbom\éﬁt\é%ﬁwd tl’xet re%rgﬁcelaedré\nﬁiﬁg %Feot?ydwgyhgft
35 example only and are not intended to limit the scope of the present invention.



Y

9 5 such port may be provided in the sleeve. If a plurality of ports 56 is
present, they are preferably evenly spaced around the sl eeve 56, to provide
an even f f<.fluid through the inner and outer annul ar icfd 2 and
54. The d%?%bgﬁﬂgs shown in Figure 3 as being di sposed mﬁfﬁ?ﬁk§¥£?gfeeve 50
so as to be displaced fromalignment with!Qhe opening 42 of the port 40 in
the high pressure housing 14. If desired, the port 56 may 20 be provi ded at
a different ! = 50, for exanple aligned with the opening

42 of the port 40 prdteirb® eMbSMmBRhRTT HetprBSsrtim@nddh wmwwdes&m?ed?b&ﬁ%ge”e“t

shown in Figure 3 is preferred when injection of a slurry of partitcle

~such as cut t PheMRIeeRly: havinggeferencede Hieearsoawpanying giawings. inovhidi ng reason.
As noted above, argjudd i ¥s #plaRleli &'BRelnSHE Asstmisly bédokdify fHthé bREent | S an
abrasi ve 25 nedium, which, when injected into a wellhead assenbly at high

f1owr atesd cHwenliorinisiiu epdig $abed: t he components of the wel | head and,

ultimately, their Figird disa silif¥Rvatidh drbss-sdctighsl SIERSf chB @bddidrit 8k 3, the
injection of a slurry of g cuttings into the high pressure housing

rillin L
14, in the abslirad aseemply of thesresend jnvapini el ow the siurry particles to
i npact agai nst t hejgRes e idar é\ﬂﬁPega@w& ridHof4felihBad Sehfl SFidire BNE
opening 42 of 30 the port 40. I'f allowed to continue, such’a practice wll
|l ead to a hole formng in the casing and its failure. This in turn would

lead to a fapetied Dleskiftion ofihelbiBRHEA EribdafSéig Y Of the entire well and
wel | head asse Y. a frrst measure to prevent this, the sleeve 50 is
posi ti ontd to al | Beferirg tofdgire dgtherais ghewn aRianviewof a wellegadJogated an thehus
protecting t Ciode abBEedwsll. MtheSkdlin ﬁfast;a oy 56 in

t he sl eeve 5%6?%%35 s% osiefi oned t hat teﬁde’_%lﬁrrl]gtdrwng }éﬁzl'gaﬁigeﬁs%aed from
flowi ng i n awghiradassgmply#ceerdingte ene embpaiment efthe peaseptinventied genamlig 14
to flowing s b | i i i ] 2V 52.
A the port HEERR g7t ol RIAGHS AR £ gURebife b of Sonv@Rir e oY

(12/ . t.1 sl G aeggmotshit/is-patasayited\thatamauide haserhepresent icerdadtoatsadear cavity
54, whergs it r i LR ity 54,
into theﬁ-’annmeﬁhséd??oatsgﬁ@b?rﬁ{ gfétcﬁgh f\/txll_glHl(u%tm“lléﬁle af obgﬁﬁﬁﬁgﬁg%ﬁ% gtélllr%%g in the
f | owpat h causesemtdy #further cemprses asigesinterjaceassembliiagenepally inslicated asgB.t he
second annul aéscﬁi%&frymépede?éﬁﬁ&l&pough the fluid and any particles 5 being
carried with 1t may mEact the second inner casing 24, the |lower velocity
of the fluid redufigsre Aehewsa cipss-sectionsl sidss elevation of teswellbiead of Fligwel1.y, as a

furth i i i el l head
conponent s dliiE WG tSEmblyid chnfisBe b okind Rt HBERAE 18/of Sbianftingt AfeigiElo e
cross- sef} i owhichas mauotedithregudebase Groh sondudter P 12hiswreddesl to dvesloBer pertiome

sel ected to Bﬁhgrc%ﬁ&&ftoﬁ%%iﬂb H@ﬁﬁ& %%-nagg&a {Ha ellacfel% fk ségﬁeﬁ-ggﬁte 10 40 in

the high pressure housing 1 e port _I'nthe sleeve . e forned at
an angl e, socerducter pipect?dtypinalihas axnemiorl Wiametersof 3dnehieswdchigmpressuree 3,

thus all ow ”Ho&éir‘;ﬂn% Sﬁélﬁ%{aﬂgﬂfy%m‘lﬁtibnﬁ%@s haRd htaPIﬁg fa'ﬁ%m?&tdaaé pgStrike the
second inner casihg string at a nore actte angl ey thus reducing the
radi al conpothenethiough isssecugddn the! espdustorimusinge! Osin @giopverdionaltieanrer.c Adiighy .

™ A0 i . . . _ ' s
angl b, G n bRsple B Bie Seuite BHEIoRRr bR Yr B8 il EC nduchid M B
first or secexdandsistathemeldelowihy seshed Thertigh prebae nasing 16 typicallyleas a be
I ted int : : ' th
annal s 30, AGESEABAE!BO%0 inéfeq, n SRPRAE! cachfl AL AV oepthblitonyalfhs P,
t he sl eeve 5conventionadpasing bangengd aeswred withip lthenigh prassgrerhousing 4#laodi ng

ti | i NQ: , ' . . d
Coner | cast ngeSene WNBRRFLGh bideSlie CEGh BTtk TeWaE i rstericating Spg 0"
sl eeve 5 i s2@tipmady haa ibemirahdianieten of & 348 igthesr &Similarly, & sesundgnriet casiggt her

itk th . . Lo . s
The i ser i nedi 223 diosfdafho3 BB A BRERAL et an GBS il et
pl at f or m wi t presbgregousing d4iand eltents glithip thestinst isnéraasing gtring. 20Tinte the well.

Hurd al ong. THE STYosiSHRating Sfo 28 otfialy e BFOAMAT g o3 hifes, A1,

the wel | . Thennuliis/30 isFoingechimaiweatthe dirdt irmef casingesiity 80 ant éhesszicgnd inadr by

convent i gnal . i l. j (™ | oyed
Tt he rber ST sying 2¥. St g YRR g EIRETou ehdes et tyst b el S0
fail -saf e cl 28t whichagroidtemannuusysovitiésoadcess taan unelerdroant] fospatidnl. yThend t he
annulus 30 to be sealed in the event of a failure of the control system 1In

this way, an uncontrolled discharge of fluid in the annulus 30 and the
wel | head assenbly is prevented. 35 A flow | oop 72 connects the valve 70

with a riser interface 74, shown nore clearly in Figures 1 and 2. A riser

I T Y Y T Y Y



WO I12/.1-4516 PCT/USOL/ ~37&0 14 may be introduced into the well or
produced fromthe well. Alternatively, a conventional flowine interface

wel | kno |Q 511(3 art, could be substituted for the ri serpbmlfgﬁlf/_gqg
provi de connectlon of a conduit froma renote site. In use such as

a drilling mud, or oil or gas froman unddrground 5 formation, may be

pr oduced fromthe wel | up the annulus 30, through the inner annul ar_cavity
54, the port 8'6"?Wtbﬁ8'9§lFE%%Pé"%WUSEWQeM(DmGJFSteﬁWlﬁe&P"Q:WP'E9335‘8 stings?Ong t he

vel | head assgﬁ@bzy a%dtthélpt&beéth,e Haﬁgérséﬂa snwmo.@ cgétarwnﬁswees housi ng 14.
Simlarly, fluid may be injected into the well using'the aforenmentioned

~ flowpath in rever Sigurerhs g5 elarged PWv‘i%‘ﬁ?‘i’t@ﬁah \dew, gf ?W%hﬂ'ﬁi‘?fltpe welheaduyi ted to
the injectioBs@imily §bPFighre?s. AS bhdviie Figliré enmé fitdd intrid @aélﬁ stiRg bo id he

enbodi ment shown in Figure 3 being arr to mnimze e wear on the

i nt er nal Tonpbipended W'B e fishcaginghrnost ?g vhigh hascbegn Iapiesip thedower Rariion

" present Inveatme@eﬁmnootéﬁﬁs 6ﬂﬁéfh hﬁ?@gs@ré)ﬁodsh@ wlAh@,@eorﬂ:%ﬁm& Yuds8gBi NS
cl ear of obstruction, [% |1 operatjons, such as drilling, to
i

take place wiel 'leafitf@cb‘PgﬁérF@ﬁ tB?l@mtf'll'ﬁﬁﬂwﬁ?rb%é‘ﬁtd'?ﬂ%lcaﬁﬂ? ét'f'f‘g 39 and the
operations ah@h%ﬁ%ﬂr&@ésiﬁgeﬁ Oﬂieflréttpa'cﬁ-off@ﬁ@aﬂﬁﬁg%& tb"b?évudé’& éfﬁecﬁﬁe.e&fﬁ?t

I nvention requires on| a mninum nodi fication of the conventi onal

conponent s ugéweﬁﬁt%fﬁft?&lﬂﬂg hangghaeand be InighRiessise hoysing B aidhe iliratgdt he

convent i gnal weAdid\sresduré Bﬂﬁe@ﬁéﬂh@é&ﬂvﬁ&hé}%ﬁé&ﬂérﬁ éb@v@ rfﬁétqyﬁdm vhfhﬁm went ral
bore of the well head assenb| whol | y convent i onal (9&’ S%Ltn ring

nodi fi cati onc?'lfré'éﬂ%‘}’eoﬂ'5 qfiiae F%B|P§es(§wed}9aa'ﬂat1dsorrf5au Pe 'Sc,fﬁ?“l" Wﬂh‘@ thut the

vel | operati gafuludbetwby thelfitst |ﬁﬂeﬁf%ésnh$"§ﬁh§ Qg%na@heaﬁ.gﬁrﬂibés%uie%ca%ﬂbhchﬂbal ned
and does not re UI ri ngﬂt he gresence ase, in order to the fluid

producti on oFf€§ SIng &yag ?ﬂh%sﬁcb‘r%”%aﬁ'm!"’éd“%ﬁ'@r by\meags Pﬁ@eﬁﬁ%qr@r red
enbodi ment s eés.ﬁdﬁﬁar@reﬁaemcateraweahlugﬁer%mnttﬁ% ShftiNoird 16/t RARGPaNY i Ng

figures and described above is not intended that these be taken to
limt tht sceessye hPH%'"%ﬂésgﬁHSvlarﬁPé‘HW ernvaRtienaberksea aellberd packofici® can be

made by 25 opgyiiks blsad ww&aeth@rsrecwmmg t%ga.réeaw{h@%ﬁﬂes %rég%s.ﬂ the

present invention. J.~~sl G 15 What 1 claimis:
assenbly comptising: a central bore through the mellhead assenbly a

pressure boundar YArp%Et'AQﬂs fdrhnel iptHedigh’ $8ssuré@ hB®ing 14 Hak}ﬁg"éﬁr' dp@ﬁﬁg 4§§,§errbl y

havi ng an opening in the central bore in the g@essure bound arg ' I on of
s

t he wel | headthgcedtal bpre 45 of thethighhrrepsyire heysing tblogated betwaensthe @aﬁngm thin
the vel |fipadhgnse abémbemd% 686 nRRAGhG Bafder'sBE 0 hd port APisERBNA # Fig@ee Of

t he wel | head assenbl
3 as extending radlally through the high pressure housing 14, perpendicular to the
longitudinal axis of the high pressure housing 14. However, it will be understood that
the port 40 may extend at any suitable angle to the longitudinal axis as may be
required to access the appropriate region of the central bore 15 of the high pressure
25 housing 14.
A spigot 44 extends from the high pressure housing 14 in connection with the
port 40 and terminates in a flange 46, to which is mounted the riser interface assembly
8, as described in more detail below. Any other suitable means of attachment to the
port 40 in the high pressure housing 14 known in the art may be employed. For
30 example, the spigot 44 and its flange 46 may be replaced by a male or female
threaded member, or a hub for connection using a hydraulic connector commonly
employed in the art.
A sleeve 50 is disposed within the central bore 15 of the high pressure housing
14 and extends between the first casing hanger 22 and the second casing hanger 26.
35  Anouter annular cavity 52 is formed within the central bore 15 of the high pressure
housing 14 between the outer surface of the sleeve 50 and the wall of the high

pressure housing 14. The port 40 in the high pressure housing 14 has its opening 42



a second casing string secured at a first end within the well head assenbly
10 above the opening of the port in the central bore of the wellhead

assenbl y; o bhs nglw formng a fluid flowpath conprising thepgpiikodd3zéohe
wel | head asse y and an annul us between the first and second casing

strings. 2. The well head assenbly as claitfed in claim1l, mhereln the
wel | head assenbly conpri se

pre sure. housin

Wol | head ass BTBRPORAFERER By AR her BRGIR Ay b adatted wGul fis costrabire
wel | hegd anﬁsibk;]theaﬁgwb@smd hﬂﬂsu@d Mﬁbﬁ\beenﬁﬂﬁ_r mnér siuh’ﬁcé of the r?bﬁsl@se B0 aﬁlalthengdi S
secure In e | sure usit ng. . .asse al e
O o D Oltef sfiadeiql it aacaRd el Sasing 24 1he SnnuBE Gl 4 SRR iR the
' \% essure holu&hmgus 30 bbtweéh theirhkd :hmd:taamgetmnbsﬁmdqh@s@dimne{tIcaslng itrl;lngf_ :

ereln S ose ea sse et ween I rs
ends of the Ph&podsh lenrin e slegve B ahf conents BF BEGEaa A 55 M

L h;erei n fﬁnn?ﬁtm?@* édnelapeamtylsm Wmimﬂ?WMmdncﬁ%ai@dTb}' thevairfdﬂ/steneusadwmé@sy

et ween e I rs casli Strings. . e we e [ aS
O al et | ctis B e BRR preduis fhuding (i e quler ABnular fY 30,8 FORAEIR  onal
area great er tid@deve 6, tief intdranpalial cavityaeindehd HaatlisBosissivesn thé. firstiveher

wel | head assenbly as claimed in cl aim5, wherein the ort itioned in
the sl eeve, \‘Rﬁ%?iﬁ&/‘"@ 48 app Rig,35oANd BIASF FRsing %F"Eﬁbgf’ gxte E\t‘%\@\?ﬁ”?ﬁlhe openi ng

of the pmt in theheppitsslin ih@rs%e%($0t|§l§hcﬂﬁmm|ﬂwj1r@3taé@tbnﬂli@ radia Bt thesigh
second casin 8. The mellhead

strin lG 1 PCT/ U [ ~
assenbly as &1e! gqqﬁp%]dg:lu}ﬂr% '"?'t‘%"sp@%e E"Qh B&S?Pred??é‘a'"Pﬂ t he
tslheeve, tWher HP?WeV&eEHeI paml P :ha;zejétpﬁd ﬂﬁ‘éug‘h th?i r'stébvflawtﬁént amgle%t aé PRjuRBE By ng of
e por In e ra ore .an can evialtlon . a
oo o Mrite i Rovs Reters cosimr e Fiodeharr e SISt 14 ot PAT SR B cove
I s separate e $1660el 806is Showerd :rmgl@re@f HdWevfer rtswm a@dn@a@@ad tm&ud?g tHan’dneds -
10. The wel | head assenbly as cl ai ned rein.the sleeve is

| anded i ¥ t h&UGHPIThEEY by PEovidad n #@gﬂ?ﬂ@r %@ PHrad'Weo 26H5 50 icpreseny. ey prgy. 11,

The wel | head pests@Bly eveA§ spactidBREuridthe lskiele 56, tBlpfd\)'tﬂarﬁé\fENﬂow SR i ser
i nterface assenbl connected to the port in wel | head assenbly. 10 12.

The wel | head t'HQBQ!MB‘Py"'l% apg BP%B"W‘?&H*‘MF'% ) a"%ﬁ@r Ehe,perk 26 5 ﬂ&wﬁ iRFiguwece

assenbl y comrds%ﬁmgad.yﬁ&sa@ witRin th&Slebad 5@@0 5&% e &&blé’éedfﬂ'dh Gllﬁﬂrﬁéfﬂ withhe
flowpath. 13. The wel I'head assenbly as clainmed in claim12 wherein the

valve is a f QPFU@&F% °f:1h§§3<95 404n the h'Q'APreAs‘l'féth?Hﬂng 8?1 Brdﬁﬁr%d e BtE8 Mayo an
annul us 31 apeRkdviddd st aWffdremabsihion i the své%k/é lseafér é‘)&%ﬂf@bﬁ’gr{‘e@wm theg a

central bore therethrough, the annul us bei nﬂ@ ormed between a first casing
string and aoperiasd2ehtemgr4ddn thechigh praspureiousiag (e Hlgwayerle s 3ranggment

extendi ng i NisRom M MBlre-3 i B%féi’?éd\ﬁﬁb&ﬁ!ﬁéf‘dn%ﬂgsluw evpatidles, BuBtPas citfindshe

wel | head assenbly having an o enlng o the pressure boundary region of
the central Eﬂi@éhe‘Q@' '§é€’ﬂfﬁmﬁ§'tQ%€°r he tollowingireasoBt ring at a first end in the

wel | head assenbl y ARgloRsll dd9e, a slurry of particles, such as drilling cuttings, is an abrasive

25  medium, which, when injected into a wellhead assembly at high flowrates, can lead to
erosion of the components of the wellhead and, ultimately, their failure. Thus, in the
arrangement shown in Figure 3, the injection of a slurry of drilling cuttings into the high
pressure housing 14, in the absence of the sleeve 50, would allow the slurry particles
to impact against the second inner casing string 24 in the region of the opening 42 of

30 the port 40. If allowed to continue, such a practice will lead to a hole forming in the
casing and its failure. This in turn would lead to a failure of the high pressure integrity
of the entire well and wellhead assembly. As a first measure to prevent this, the
sleeve 50 is positioned to allow the incoming fluid to impact its outer surface, thus
protecting the second inner casing string 24. In addition, the port 56 in the sleeve 50 is

35  so positioned that the incoming fluid is deviated from flowing in a generally radial
direction into the high pressure housing 14 to flowing substantially longitudinally down
the first annular cavity 52. At the port 56 in the sleeve 50, the fluid is again diverted to



opening of the port in the central bore; and securing the second casing
string at a first end in the wellhead assenbly above the opening of the

port in W@)ﬁﬁgf(r al bore; thereby formng a fluid fl owpatdp1aspiasgd Ng t he
port in the wellhead assenbly 25 and the annul us between the first and

second casing strings. 15. The nethod asT®laimed in claim14, wherein the
wel | head co I ses a, high pressure housj ort in the wel] head
assenbl y belnﬁ’&’ raeiglly H'é%f?‘ﬁrﬁea nnyar ﬁ?ﬂwrk%r é’i’?[ﬁ' isfirther qlyerted tgrilqyodown.g|
17 PCT/ USOlLthéZé%bnhfannTtaecaimk,rmdmﬁﬁhé lafhd¥B$! 30 Ang iritd fnel\ﬁeu wfher ein the first
casing string is secured in the hlge ﬁ essure housin he net hod as

clai ned in ceiemepgonsgdaviatigns idhe h cauge e didita SPé’e?El%lsHH" that t he
hi gh pressurgoR@ngdring. th&séo%nchﬁulaieédmﬂ 5¢Sevéhah¢t§<ﬂ the fIGH %h&hﬂffpaﬂueléé her

conpri sing di sposi gqa sl eeve within t |1 h assenbl between t he

first ends deifgearfieq with QHEPH@EB‘FW’%%@HS iyer Fﬂﬂ%@ 24.{he lanss yRIoptAT e a port

therei n conngfd #e@%éd"lﬁe Fé%slioﬁ of tﬁ@@aéﬂ@ éthﬁ@%ofmsﬁﬂbilw advalfirtien %e%@ﬂ'é' tlr;lS
bet ween the first_ and second ca5| ng stri tﬂ%gveir? The met hod as

cl ai m 18) wiEAEEfIUid kelpeity; and,hernce eEosien, eadrompppents dpe ¢ P
greater tharﬂdich%longfthé fiewpah, tthé fotdlfteoseaiekticl arsasat Y ohe &Qnor&fpenaasmd as

clainmed in claiml Wnerg ositioned in he sleeve, whereby
the flowpat '@ §legYe S8&an 8@9‘?8‘@#891"%8&%&%6“%‘@%&@& Sﬁ@“‘%ﬂa' tra %B\etpqrh t he
central 1bor &4kiRGhd h@heppéyghmd@@mgaqn the first and second casing strings.
21. The nethod as clal re|n t he ositioned in

the sleeve, 15 wheleRat 61@ ?6% E‘@%gg wmedat@n edé‘?/?% aextendt the

openi ng of t.hﬁarraerahdldawhhﬁrcréeaé lidledPrEg@e s, ﬁ\L@%ﬂ@Wﬂg(ﬂ@MI@ﬂérm@ ted the port
in the sl eeve. ) as claiped in claim1l wherein the sleeve is

separate fr d’lﬁ'“‘ﬁ@d P1°|"8 ttheeﬂﬂf@ag? tostrikerthe §?°°&Wd“%‘?§ (96%'89 s4i0p 24 L amefg acutes

The nethod aghgld, MuEaediding theirddidiZbmpaRe st of the uid Lasd§ dnd th@a@erénlontﬁehe 20
wel | head assenmbl'y together with the second casing strjng . A _nethod for

passi ng1a f|Gastgt H?"Gd’@ﬁ 4&1"%‘@9%8"@%‘"& h@esing 19%'5“/@ fP’rﬂ%ﬂ/?trﬁgS'ﬁ“|9\Feﬂ’l9'Fead
assenbly cOngH Ssifilaref&tt ral bore therethrough, the annulus being forned
between a first casing string and a second casing secured within the

wel | head assenbl yTr@rﬂe%é@t@fH?hBe farmed @ @attef the firfleor seepndeasbaiangenry. 25

providing a ggrih thig eHb%d?ﬁfén't %ﬁg w%%ﬁ%é]bh’at@@\ﬁ the séébr@ﬁ%ﬁﬁé‘lgza BlBnhd@
pressure boundary ion of the central bore: securin first casing

string at athe ﬁgﬂméﬁgz difegtiydo the anpuig 39s2dersding Q&@Wﬂr%rﬁbéﬁﬁ?@dof t he
port inaghhe iRQabf 84, PRESaLIINFe sleeve 50 is a separate component, as shown in Figure 3,

allowing conventional casing hangers to be employed to suspend the first and second
inner casing strings 20, 24. In the arrangement shown in Figure 3, the sleeve 50 is
adapted to be landed in the high pressure housing 14 together with the second casing
hanger 26 and the second inner casing string 24.

25 The riser interface assembly 8 is provided to connect a surface vessel or
platform with the port 40 in the high pressure housing 14. The riser interface assembly
8 comprises a valve 70, operable to control the flow of fluid along the flowpath either
into or out of the wellhead assembly and the well. The valve 70 is mounted to the
flange 46 on the spigot 44 by conventional means. Any suitable valve known in the art

30 may be employed in the riser interface assembly 8. The valve selected is preferably of
a fail-safe closed arrangement, thus allowing the wellhead assembly and the annulus
30 to be sealed in the event of a failure of the control system. In this way, an
uncontrolled discharge of fluid in the annulus 30 and the wellhead assembly is
prevented.

35 A flow loop 72 connects the valve 70 with a riser interface 74, shown more
clearly in Figures 1 and 2. A riser (not shown) is extended from the surface vessel or
platform through the open water and landed on the riser interface 74. In this way, fluid
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3. The wellhead assembly as claimed in claim 2, wherein the first casing string is
secured in the high pressure housing.

4, The wellhead assembly as claimed in claim 2, wherein the second casing string
is secured in the high pressure housing.

20 5. The wellhead assembly as claimed in claim 1, wherein a sleeve is disposed
within the wellhead assembly between the first ends of the first and second casing
strings, the sleeve having a port therein connecting the port in the wellhead assembly
with the annulus beiween the first and second casing strings.

6. The wellhead assembly as claimed in claim 5, wherein the port in the sleeve
25  has a cross-sectional area greater than that of the port in the wellhead assembly.

7. The wellhead assembly as claimed in claim 5, wherein the port is positioned in
the sleeve, whereby the flowpath comprises a deviation between the opening of the
port in the central bore and the annulus between the first and second casing strings.
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the wellhead assembly together with the second casing string.

11.  The wellhead assembly as claimed in claim 1, further comprising a riser
interface assembly connected to the port in the wellhead assembly.

10 12. The wellhead assembly as claimed in claim 11, wherein the riser interface
assembly comprises a valve for regulating the flow of fluid along the flowpath.

13.  The wellhead assembly as claimed in claim 12, wherein the valve is a fail-safe
closed valve.

14. A method for providing access to an annulus in a well, the well having a
15  wellhead assembly comprising a central bore therethrough, the annulus being formed
between a first casing string and a second casing secured within the wellhead
assembly and extending into the well, the method comprising:
providing a port in the wellhead assembly having an opening into the pressure
boundary region of the central bore;
20 securing the first casing string at a first end in the wellhead assembly below the
opening of the port in the central bore; and
securing the second casing string at a first end in the wellhead assembly above
the opening of the port in the central bore;
thereby forming a fiuid flowpath comprising the port in the wellhead assembly
25 and the annulus between the first and second casing strings.

15.  The method as claimed in claim 14, wherein the wellhead comprises a high
pressure housing, the port in the wellhead assembly being provided through the high
pressure housing.
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central bore and a second deviation a the port in the sleeve

22.  The method as claimed in claim 18, wherein the sleeve is separate from the
first ends of the first and second casing strings.

23. The method as claimed in claim 22, wherein the sleeve is landed in the
20 wellhead assembly together with the second casing string.

24. A method for passing a fluid through an annulus in a well, the well having a
wellhead assembly comprising a central bore therethrough, the annulus being formed
between a first casing string and a second casing secured within the wellhead
assembly and extending into the well, the method comprising:
25 providing a port in the wellhead assembly having an opening into the pressure

boundary region of the central bore;

securing the first casing string at a first end in the wellhead assembly below the
opening of the port in the central bore; and

securing the second casing string at a first end in the wellhead assembly above
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26.  The method as claimed in claim 25, wherein the fluid is a slurry of cuttings.

27. The method as claimed in claim 24, wherein fluid is produced from the well
through the annulus and out of the wellhead assembly through the port in the wellhead
assembly.

10 28. The method as claimed in claim 24, wherein the flowpath followed by the fluid
comprises a deviation between the opening of the port in the central bore of the
wellhead assembly and the annulus between the first and second casing strings.

29. The method as claimed in claim 28, wherein the flowpath followed by the fluid
comprises a first deviation at the opening of the port in the central bore of the wellhead

15  assembly and a second deviation at the annulus between the first and second casing
strings.



