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annul us between adjacent 'casing strings wthin the wel | . The present

i nvent i on WHLHRAD ASSEMBIEEFORACEESRBICAN AFULUSOE e SFELA G NAR METHOD HGR TS UKE N a
well, in particular a subsea well, and the use of the nethod in the
injection of fluids into the well or the production of fluids fromthe

well. Background of the Invention 10 A range of well operations requires

access to an JegHhidsl HelHWE e RdbmeARNt casing strings within the well. For
exanple, it is oftﬁg re U|rea to produce or displace fluids fromthe well

t hrough such an an M%WM%MﬁN%&ﬂmsambbﬁgrmssmaemwum n
addition, 5t withitl Shef, é@ise&ian;pé @&Béeﬁ%véﬂo r langéd‘% (l)dusrl#?vsl%é}ﬁa tantand

Werground formations into which t annul us.
e 15 oper at F3%INY §trinos wilgindhe H’eﬂn'rhﬂ JPéQﬁan(b mventicn iurﬂjen l@latdsdoca mptbmdlof of

cuttings. Theagkdss %éﬁmﬁl&vﬁﬂﬁ 8well3 Qgﬂ.&.m I,
results in the- fomatlon of n i nts otaogruct))g &%@@%B%?ﬁ@fg
known as cut t Mgiiedip rtbﬁﬂmmonvaﬂm@m@tq emllmaepmamm&meﬂmwem s
drilled. The cuttings are renoved from the well as they are fornmed by the

drill bit by belng entra| ned inadrilling mud punped 20 down the well and
returned to t¥s ' @ lnventi platform The cuttings are typically

recoveregqggfromt he ") r used.
in,the well oper a‘??%#r‘ldslé bﬂﬂefwr?ggté ré@?%(r?%dcﬁ%’r{e& %@’3@.‘%@% %ga%ﬁ
cothon pract |‘@§"1905t"'éﬂss‘ﬁ@'ﬂ%ﬂ@fwl drarexampiss iige pitem respiired tmpriodecedof dilbplage mud
in this way Widdurdth

acceptable in the pasmfg? hgfg{qr?]% heérg&lﬁra@ﬁ&ng’nm Sudl %M%d@ﬁ?&ngéﬁéﬁﬁggﬁ"?gl bl e
amounts of eMPASWRH IBiadditign dhisialse h'lQmetﬁ!Ftlce tegisjentiividsointo thadeklitarsinal | v,
My conpani egng GHESR rilling d
that is envi rgnérrégﬁ?al I f?tlléedr%ghtb mﬁ@ﬁ%ﬁﬁ? eﬂ&ﬁ%\/@(‘)&gn%ﬁigﬁﬁggﬁ Aor ed
to enpl olP oi PPeratien "!Hq)(‘!"llg Whrﬁﬁdmem Oﬁﬂ.l.ntthlsﬂ)d disposallofitittings.of f er a nunber

vl | bore. o5 ppr ove ExmmRgRs ool o §aE el 07 excifiplelfubga WA, iR mabe o |
| ubri cation maﬂ@nﬁama&fr aﬁmﬂkr@mndweamﬁéoknm asodttings froen tH‘ae
LSLES%??PFIﬁ%“"‘*ﬁ%@“‘ﬁ‘%r@g‘éﬂﬁWcﬁqhg“’e"%g@%%hﬁ% cathG By RSO g
advant ages dii€iWRjl astheyere formgd by the drill bihby beiag @ntrainad dnla drilting mungbLahpéms
D Ee29 Dudsh bl s i 08 GR8RR o o U Y TR BShEL s S
02/ 44516 PCTRegwed fronsthe dnlllng mud by a separat:on process and the mud reused in the
i well operations. In the past, at offshore locations, it has been common practlce to
) dispose of the cuttmgs separated from the drilling mud in this way by dumping them in
the sea. This practice has proven acceptable in the past, as the environmental impact
25  from the negligible amounts of entrained oil based mud in the cuttings was low.
Additionally, may companies have changed their practlce to use synthetic drilling mud
that is environmentally friendly.
Recently, however, it has become favored to employ oit based drilling muds, as
such mud formulations offer a number of advantages. For example, oil based muds
30  improve the stability of the well bore, improve the performance of the drilf bit by
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 formutations present a problem with respect to disposal.
35  Cuitings separated from the oil based muds after recovery from the well are inevitably
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o ' A drilf cuitings disposal method and system are disclosed in US Patent No.
) _ 5,129,469, In the method and system disclosed, 'drill cuttings produced during well

25 drilling operations are brought to the surface and separated from the drilling mud,

- mixed with a suitable liquid, such as sea water and the mixture subjected to grinding to
form a slurry. The slurry may then be pumped into a selected zone of the well for
disposal.

US Patent No. 5,341,882 discloses a method for the disposél of well drifling
30  cuttings, in which the cuttings are solidified by combining the cuttings with water and
- blast furnace slag. The resulting mixture is injected into the annulus between two
wellbore casings, where it solidifies to form a cement.
US Patent No. 5,884,715 discloses a method and apparatus for injecting
| cuttings into a well while driliing operations are in progress. Two embodiments are
35  discussed in the disclosure. The first method requires a predrilled well bore to be
bored adjacent to and extending away from the well being drilled. The predrilled well
bore is used as a depository for the drilling cuttings produced from the well being
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on the guide base and joined to the pipework. A coupling is provided to connect the
isolation valve to a surface vessel or platform. The wellhead is modified to provide a
~ port in the housing, in order to gain access fo an annulus between casings within the
well. With a single port in the outermost casing .of the well, fluids may be injected into
30 the outermost annulus of the well. If access is required to an inner annulus, similar
ports are required in the casings disposed radially outwards of the inner annulus to
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,
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into 30 whi crodidedluAigiopredsirelhougingus tandgd imthy doadiudipeitdiwshg. Tk wemeKeT K
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wel | head sy<$nsaftihe oRdiicts hoasieg and the conductor casing. A port is formed in the
) conductor housing extension below the guide base, allowing access to the interior of
25 the conductor housing. A similar extension is provided on the lower end of the high
pressure housing, formed with a corresponding port aligned with the port in the
conduclor casing. An inner casing is suspended from a casing hanger disposed within
the high pressure housing. The poris in the extensions to the conductor housing and
high pressure housing provide access to the annulus around the inner casing, info
30 which a slunry of drilling cuttings may be injected. The pipework necessary to connect
with the port in the conductor housing extension depends from the guide base
provided around the wellhead assembly. The wellhead system of US 5,662,169
requires the use of a modified conductor housing and high pressure housing, both of
~ which must be provided with extensions through which aligned ports must be bored.
35  Inaddition, the system of US 5,662,169 requires the use of a dedicated guide base
with the necessary pipework and connections in order to allow cuttings injection to
proceed.
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t he 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 wellhead assembly and the
well, in order io effect cuttings injection into a subsea wellhead. Reference is mads to
US 5,085,077, US 5,255,745, US 5,662,169 and the papers by Ferguson et al. and
Saasen etal. 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 could be
found for accessing an annulus within a wellhead assembly and the well without
requiring substantial modifications to the conventional wellhead assembly



well, in order to effect cuttings injection into a subsea wel | head.
Reference is made to US 5,085,077, US 5,255,745, US 5,662,169 and the
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wel | head assenbly in order to provide accesg to the annulus of 35 choice
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vel | head ass@miilys couldying thel waydnioseiowf prassumfarmation, Hrom whetethelyessr t he
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There is clearly a need for a way to access an annulus within a welthead

25  assembly and the associated well, for exampie to inject drilling cuttings into the weli,
while keeping the modifications required fo the conventional or existing equipmentto a
minimum. Further, it would be most advantageous to be able to have such access

~ and carry out the required operations without requiring a guide base to be present. it
would be of further advantage if access could be obtained to the annulus, for example
30 toinject cuttings into the well, while drilling and other well operations 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 welihead assembly;
a pressure boundary region;



30 to inject cuttings into the well, while drilling and other wed b MAY 2005

- oper at i onswaeeuapreoceedi ng at the same tinme. Summary of theciiseniizes
According to a first aspect of the present i7nvention there 1s provided a
wel | head assenbly conprising: 35 a central "bore through the well head

assenbly; a pressu o MR Wolsk Y, : d‘RZ/ 44%% .
PCT/ USO1/ 43769 7 a Eor e t%'gé%#%é"é’?}’ '2%‘&@7%’?;8/8%’3% & e ??F’F?g‘“i“ﬂet he
central bore iAfegsyEe bpyrdasy regionotimweiiheagi assemblyt he wel | head assenbly; a
first casing string gesey : I eépﬁ. LE i 0y wel | head as
bel ow the opening of the og?%n??\édtuhée& Zentn ﬁ%@%’?’é’hgﬁe ‘f"ﬁ@"%@ﬂsﬁﬁ‘ﬂgﬁ Beidw
assenbl y; and the apeniag atthe portigthetaeintrgl lkare wf & weliheall assdmislychndi t hi n t he
wel | head assenbly aa%% enj rt Lingt central bore of the
wel | head assenbly; ther gg%ﬁg%ﬁﬁgQgcq}%ﬂ%ggﬁsg\ﬁbgt“ﬂmwgﬁﬁﬂew It in
the wel | head 8Be¥éntbeyopening afithepartindbe bentrad dord bicthé weliteatsbsepbind casi ng
stirings. The wellh Voo A1) M r.rangenment. for accessin n
afnul us 10 wit hi nﬁﬁﬁ@ | Egaadmgtgw y%QWE’"F'ngﬁ%P?& 1 Ei“ﬁﬁﬁﬁa%?ﬁ_sém%ly
m ni mal nodi f aBRGaN AN batveenthe fiishgndsecmdwasingatirgsyel | head assenbl y
conponents. | n parj | Lol " _.enpl oy .convent.i onal casing
strings and cas i_ngﬁgwegées?d %\Asstb ﬁ]bﬁg rr%'%€f’é %{rp%%e{t@r aGeETRINY 8n anpyyus
addi t i on 10t hewithie thaswe asaembly apditise welh veqlirhgrériinminimabaodifitaipneof tia
seals to be J ' . ' rity of the flo th,and isol ate
it fromthe 15 céﬁ?ggpﬂgorenéf ﬁ'ﬁ%ﬁ%“%’ﬁg‘é‘mﬁ 2 Rp Pyl IS posg %‘e@d
t he wel | head ampleyrbpyventionglicasing gtrings anti lcasing haagérsOnith n6 Rl ati@fbsingnd
pagk-offs to : I ' trings an hei r _associ at ed
caz i ng hangerng ivvl t E’ .'ﬂ%gﬁfé's@b‘f‘% %g%e&%gé glger%'ﬁ@f’.'uﬁ ig qrgv@qcé\ggﬁfqyt FRAYNG N at |
unl i ke the prseals taibe enapleyesktoinaigiainthe integrty of theclowpatinand Bolatd #fromi he
wel | head15ass%gm_ 1¥§||l- | L requiri t he nductor . 20 housi ng
to be penetrat e(’f{' %gto F?‘g vvaylaaq\%éesgﬁh]%ﬁ'?&ﬂv %&Et 'HB%%&W@F%&%?WQM s
not cor_rpL onsiseply reguiresthd mwn?xh?sddﬁpﬁmegiﬁrﬁhmﬁk%#%nﬁ iséa&e@tnﬁisgﬁl thﬁ
pressure hou . _ . ead assenply being in the high .
pressure hou%%r]'gg. sﬁaﬁg ugﬁﬁgﬁ# %“rs?&ﬁbe\éﬁ@ﬁl"?ahﬂnﬁsf% thewellgad @ssemblyay be
secured in the hi ifis plsede beamokamlthat) gnliketthe Prioraft cadéesdig 16 @ViRdr onal
casi ng hange h ni of e port. The second casing string may
be secured i %\nqtﬂ'gé %’hqﬁ? ﬁ%&ﬁﬂ@%&ﬁ@ﬁﬁ g’"ﬁ*&b@ @'JH@"‘BB@WPH@"@]‘“Q Fenqustar
agai n @8 ngheusingniodre pervedtateh shitlgs e owe. infehrityof MeSeoriddcke hBrsiRg Blmad t hat
further casi é@n%ﬂﬁ%ﬂg may be di sposed either
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 welthead 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 welihead assembly
with the annulus between the first and second casing strings. The cross-sectional



above and/or bel ow the opening of the port into the central bore, from
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‘fjn be cons_t A uﬁes at least one valve for regulating the flow of fluid along the flowpath, the valve
25  preferably being a fail-safe closed valve. The interface assembly can be construcied
and installed as a separate, independent assembly, without requiring the presence of a
guide base, whether of conventional design 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 extendmg into the well, the
method comprising: '
providing a port in the we!lihead 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



and installed as a separate, independent assenbly, without requry MAaYt BBIS
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gnnul y; ijn | L hbomehl éretm?ugmm’-t g wanm:luébéiﬁét fdimad b%ﬁﬁé%!t i) ﬁrshtéé(éir'i@sﬁ'ihg _agéat ures
escri bed above. In_a further ect, e present invention provides a

met hod for pa¥&PRY %W&F‘&"@Nﬁ%ﬁb’ﬁemﬁﬁwﬁﬁww andyexipnding itgthe welbtheg a
wel | head tassembthpdeomprisighg a central bore therethrough, the annul us

bei ng fornmed between a.first. casin tring a a ,second casing secured
within the well hea%r"ﬁ@g‘@rﬁ)l’?ﬂ in e awtiBeed ﬁ%err%bh%w R ppenipg into e RessE
conpri si ng: owdakyrggionpftie cantiahboree! | head assenbl y having an openi ng
into the pressure _boundary.region of the central bore; } securing the
(145t casi ng stri MEoHING e, CsRg Sting A (el PHLIRdNG WelheAd SSsembl Bl the
openi ng of t lupeninglofithe poreindhe ceMrallRré angnd 15 securing the second casing
string a{e_ha first end.in . the well head assenbly above the opening of the

port in 1he cent r SPCWILIesqoPRd Gasing siiRg aha f’%/%' eqd fn hepweliheed apsenbly gbeve

port in the wed by 85HE BN i ¢krit2Ebanul us between the first and second
casing strings. The t hod, may advant ageously_ be enployed to pass a fluid

into the wel | head tNe/gb) EuwiRg 3 figid flowg mprising the portda the-wellhsad esserably

cuttings for ahdHRCAnrRIud RtWedn the MISEa Sa6afd Lasingkipgs, AS an al ternati ve,
the nethod may be_enployed to produce fluids fromthe well through the

annul us, such as dPPIMethed marsdvartageeusly beemploypd te pags 2 fividrinlg thewelhradde
betueen The ot e Heheih MOl & Sk 1 CakHES for EctRi il h | o o0
- underground formation. As an alternative, the method may be employed to produce
fluids from the well through the annulus, such as drilling muds.
As noted above, it is 'preferred to provide the flowpath with a deviation in
direction between the annulus formed between the first and second-casings and the
) 25  portin the welihead assembly. in this way, erosion of the casings and casing héngers
_isreduced. As also noted above, it is preferred if the flowpath comprises at least two
deviations in direction between the aforesaid points in the wellhead assembly.
It is an important advantage of the method of this invention that the injection of
fluids into the well or the production of fiuids from the well may take place while other
30  well and downhole operations, such as drilling, are underway, without interruption of
the latier.

' Specific embodiments of the apparatus and method of the present invention
will now be described in detail having reference to the accompanying drawings. The
detailed description of these embodiments and the referenced drawings are by way of

35  example only and are not intended to limit the scope of the present invention.
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vel | head asaleasédyy'roied i her reqomr !h‘éﬁé gaidel 1iRE uerﬁreééraﬁﬁom?wﬁwthe
generall nﬁg d as 5?&' in nore detail bel ow Fﬁ 2 shows a
cross-sedti o anssgm i ealﬁdﬁrﬂlig!f presenptdayention. wejlkgachead
assenbly 4 cassenithes ﬂmm@dmpmss @ﬁswmrré@e aéseﬁﬂﬂy%b%m?' cﬁ%ﬁ%@ﬁs gto 20

whi ch is nounted, the quide b, . A conductor pipe 12 Is we to the
| ower portlo‘#e Sf'b?%@'ﬁ o‘fﬁ?‘t’gégi%um ng 10 and extends |nto the well bel ow

the seabed. The Engnrwtsmwsoa st Seblidtiaf sk eldatioR oPPEivAdhe S BiPiGle £ Pt 30
and havi ng SReHEIER 55Fen0s 4 GRS A rgRoligos ousg1g J%‘éié%&%ﬁfiég“
housi ng2d 0  iwhi¢h isahVETEd ﬂﬁﬁéwdf@ﬂéﬁ 6. A doh@tictor pipe 12 is welded to the lower portion
of the conductor housing 10 and extends into the well below the seabed. The
conductor pipe 12 typically has a nominal diameter of 30 inches. A high pressure
) housing 14 of substantially conventional design and having a central bore 15
' . therethrough is secured in the conductor housing 10 in a conventional manner. A high
3 25  pressure casing 16 is secured to the lower portion of the high pressure housing 14 and
extends into the well below the seabed. The high pressure casing 16 typically has a
nominal diameter of 20 inches. A first inner casing string 20 is suspended from a first
conventional casing hanger 22 secured within the high pressure housing 14 and
extends within the high pressure casing 16 into the well. The first inner casing string
30  -20 typically has a nominal diameter of 13 3/8 inches. Similarly, a second inner casing
st;ing 24 s suspended from a second conventional casing hanger 26 within the high
pressure housing 14 and extends within the first inner casing string 20 into the well.
The second inner casing string 24 typically has a nominal diameter of 9 5/8 inches. An
annulus 30 is formed between the first inner casing string 20 and the second inner
35 | casing string 24, extending into the well to the lower end of the first inner casing string
20, at which point the annulus provides access to an underground formation. The



25 pressure casing 16 is secured to the |ower portion of the hi ghzgrg@'xuz@g
. housi ng 14 vé@@2/4&t6 ends into the well bel ow the seabed. The pu@bsdfgaaur e
casing 16 typically has a nom nal dianeter,pf 20 inches. A first inner
casing string 20 is suspended froma first ~conventional casing hanger 22

secured w t hi ngdehir dpi ; | : s . Wwthi.n the high
pressure casing 160??1%‘]‘%?%\@*& iﬁe@flﬁgﬁ%ﬁ qaegcgggﬁﬁd"?{??ﬂgg ?R’"%ﬁg
typi cal |y has #dnanathejiraapedive bangds ar@shavrhmere Gearlyl iaFigure 8. second

i nner casing stri i aR UG £ nd nyentj.onal casjng
hanger 26 within t@%ﬁé%\fagr ess%%ﬁg%@maﬁ% éﬁ'ﬂé%t"ﬁ"ﬁeﬁ‘#e first
i nner casi ng $EF¢Mply AfiRiguse ) Aswhdwn in Figure 8cthedirstinrer casing BEing20iing 24
typi cal ly gas &‘hﬁb' miind j nehes,.  An nnyl us .30 i s formnmed
bet ween t he fisragt' i nﬁgk) cas rfﬁ%teés?ts &Pn‘%@%@%%ﬁ??@&?ﬁ@a’? p theowgrpoigion
string 24, exvbWgicegiralhase tff st high prassarel tmasingeidd Afirst benvienticrial sues

casing string _ ' | t ) oyi des access [0

under ground f gfmn&ﬁd?r? i Ee &Q%I% %B@%Mgﬁgqﬁ@ﬁfﬁgﬁ'ﬂ 5%'7@%8 ang the
detail's of thbBighipgesspreceasing:16.0like fitpt pack-0Ma4 is arsdngeddo pridicar SfRtive 864INJ
strings 20 @& it ks A i rs are shown re clearly in
Fi gurg 3. Figure % I's an{%"glqrg%?ég?%gg'-gﬁgﬁgﬁRﬁ?ssweewl{ﬂngoﬁatﬁﬂ?}“?ldf‘t%'he '
wel | head 10as swerking pressurepfjthesvelinead whisthenapplicHifamm abdve, thet i from twithmnBe
casing strin ' | r casi hangey. 22 i.ch has
been ?anded in tﬁe%%@ﬁ%%ﬂ@gﬁgé%ﬁ ‘% ﬁ%%"@nﬁ'gr %B&n%l‘l‘g'r}g?{?%’é’hh%ﬁ“ the
pressure housiiylug betwedn thetfirstdanarcasiog atring 0saal thaidhpressyre elising 1234 he
seal s the annglus ; ' ' . Cas| string 20 and the high
préssure casing 16#ﬂﬁihe { é%ﬁn%ggﬁé so‘%(’rfbp%mi ?@ﬂ%a’ﬁﬂ@&et B ‘Efé#%ﬁeco“%
.effective ses@singbeangen2t locaterin an uppémmpriimafthe 2énteal bote$5 bi 1B hiyhessur e
housi ng 44 a : d rkin ressure aof the | | head whet her
applied romtp(ﬁ)%\g/r'e'?'],c M%dr?gpa‘lhg Tﬂ\gsm%epﬂchctfwg_n %@E??ﬁe%‘?ﬁgﬁg Paex-eHhabni gh
pressure houproviflesq seal betvarantdbe secoridasingshangen2eahd the ki§e prezsire Hbilsin?z

between the fjrst inner casing string 20 and the high pressure casing
The -second inner casing string 24 is secured in a sinmlar manner by neans

of the second cadipegt4isdormé@binl the hightpressure howshey 1#,Q’Gév'ir1§ibr%pérﬁ® £epiral
bore 15 of t | € x sing 14. . Th cond conventi onal
subsea wel | hggd& ngk‘g‘%?f 5§%§H%E'86i%§% u& é‘ﬂ‘:ff" ‘E‘f(ﬁ@%ﬁaﬁw e HRdrst s3sing
hanger 2@ anbiandeeseaidid gdctheseeorboasimphangér séali3s! THOpdrb46 & sHedniin F
hi gh pressur ' . i ning 42 in. t central bore I5 of
Ch o P S ab S ikl A B FREESH¢ i 16, SSbbadhum b e
seal 34 and lphgituslinabaxis of thenltigh pregsuresienaising614. THEvET! it Will BeSurilefitod that
Figure 3 as 4 ' radially thra th I.gh, pressure housing 14,
per pendi cul a‘rﬁéﬁ’??‘?g‘%‘r %ﬁ&ﬁ{’ &‘ﬁf’%?“ P.-saqgfe {Bﬁge FFFWB’I"@E%’@# & g deng 14.
However, it reqiteddo asoess thecapprapriate reghn dTls céifiralBure s 6MheMgAthéssilrkt abl e
ai?gl e togt hq‘aluglﬂgi1t4udi nal axis as may be
' 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 hydrautic connector commonly
empioyed 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  An outer annular cavity 52 is formed within the central bore 15 of the high pressure
housing 14 beiween the outer suiface 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



required to access the appropriate region of the central bore ?25 of the

hi gh pressure 25 housing 14. A spigot 44 extends fromthe hig %ri‘é&%u‘&ﬁ%
housi ng 14‘{,&05__94r1516ecti0n with the port 40 and terminates in a flange 46,
to which is nounted the riser interface assenbly 8, as des®GIE1MA7SEDY e
detail below. Any other suitable nmeans of at2achnent to the port 40 in the-
hi gh pressure housing 14 known in the art may be enployed. For 30 exanpl e,
the spigot 44 RHE annslarcayityeb24 AAmiapebanmda aavitgl 5 s farmed Rithih the EBARAl bore

t hr eaded menbes, ofdke Bi ' i a hydraul i ¢ connect or
commonl y errplqg oggﬁei %g{?h&éb S%'?{e. %&g@(ﬁg{éﬂ\/@é}gga? ﬂ%df'gﬂyéé'ggc% hesleave 0and the
bor e 15hof t h@UHRF §Hrfaeaefdbe secnaddnney casihgadd ’Ehetmdﬁ&r_)bi\]‘mwm ctsi,,?ig;the
casi ng hanger %gﬁ,e% _ ' er : n outer annul ar
cavity 52 is ?ﬁﬁ"ﬁgﬂ% t hi nﬁtqﬁégﬁrcsgﬁfl lregga%@g' nﬂgégi‘a"f’ﬁ? NS S3FBaIB8INgG ng
14 betweeR t hé4dtpert 56s fosped it thetsicesvedidvandsébrmedts tieowsel hnmtiiart @Rt Egkyith
pressure housiHaGndétr-anhl ot =40 4 hi gh. pressur e housi ng 14 ggs its
opening 42 2 5 NAY 2005 5\%“6’&/5%45@"@%%1 ??%_é’y_ltbe TSR0 isiriingd by
cf v .t th y ﬁ_z. hAnthem%:sgms bigh peasistie Bousirg L‘qm@dm Mhﬂhﬁdmﬂ?s?{]ﬂh@lqoh%n535
of e hig is ne jnner surface o e sl eeve
and the out gﬂrhe_sur gcep%%i‘;gélég@%%%ﬁﬁ%ra@a@?ﬁﬂmﬂ%gs tweanthg firstignery 54
connect s wi t [Fasihg stangh2p seeone imer basifidg steihg 24 @Rfendhdi i ' 20 and
t he secoqgl inner Cﬁﬁ-’iﬁﬂtﬁfn@?&sl@eaé o rH?QSE}:.qu for m?gi'ﬁ&ttﬁ%%ﬂgeve 50
and connects the outer anhular SEavs Py '%%QW'TW 'gYie 3 asferenging ragdially dhroughs 4.
A fluid flowlhe ﬁf?evmerpanﬁwmotthelcmgitwiaalaﬁlis ofhél BighpRsksave ﬂéé?ﬁné)%.t 40 in
the high pre S| L4t er ul ar cavi 52, the port 56 in
the ol aeve 50 ERehthE S8 oy erbhiducB IRe s Feur & b miie gebaviesstby ho
first inner thesfiich§owipatteny desireshuithindhe &itdstessine hosshsd 14, ﬁtsfirir;]dlg péft 56 n
extending in . elelg 6 in the s]eeve 50 is shown I n Figure
3 as ext endi %%%%eﬂ '% sp é&%&gﬁ'gﬂ{eré\' PYEVRS: B@Ff) Hnderstopd thatimare than one
| ongi t udﬁgal sughi porbmay be providediindiss sleevélolflsg mﬁaw-ofﬁol@‘ﬁg‘ésegreséﬂﬁt lérega
may extend t ve at other angles, as required by the flul
fl gw patter nBIr 32%??’3%0%’? %ﬁ%‘*’?@‘"ﬂn H’epﬁ"@'gfse to,Brpvids gmevendiow abiluid port 56
in the sl eclhough the inneoand outeFagmular Cavitlde\g2vaid 54. ITAY bort BE '&Wﬁ%ﬁéhat
more than O@aggeﬁpgﬂﬁpﬁg é\g@}{tbe I%ovbged in the sleeve. I'f a pluralfty of
ports 56 is present, é/ B seaye B yo &5 da bs displaced feony alignroent veithdtbe e
56, to proviapening 4 aithé borvd0fin fHethigh prdbsarOiodsiy 140NEHeS ,m&@&:ﬁ@mﬁf

I ng di spose

it hi n Tho. SRBroen S8 afftrery PRaitn iy s ciase e fos xampiamlioned witiae openi ng
ey 20 e B gl i AT st g o SR e Bt
gned with e 0 | t I’lplB}eth[D | Sk ﬁP@fﬁdpﬁe%-mbr@ tudlingsng
14. However jnte e well Brogateaplated, for the foliowing reason.
) ' | As noted above, 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 welthead and, ultimately, their failure. Thus, in the
arrangement shown in Figure 3, the injection of a slurry of drilfing cuttings info 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 fo 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 o



shovvn in Figure 3 is preferred when injection of a slurry of Q)Srﬂmlmg
. such as cuwoogsisie i nto the well is contenplated, for the fcilé%dlgﬁ@ason
As noted above, a slurry of particles, such, as drllllng cuttings, Is an
abrasive 25 nedium which, when injected iffo a well head assenbly at high

Ul Cimat ety Ct HewRfih P S 4eRnd S B2 Sie ki e divened guiow downhe

i njection of ahasesand amhubdr chvityriyg, mwmmmuuustso AMEinty B8 walll gfhgur € housing

14, in th b I th I ticl t

Mact agai ne e EeBliolsepeIABE imiBe LR dryss dhe fivg intore ebrtn pusthbat

openi ng 42 of uaOthEnpgme d&ondfanﬂblbﬁwttyt&t éﬁfﬁ m;augh tmhm Qnd%t f,é,gaegm |l
s failure is in turn woul

lead to a r casi and

lead to a EP ﬁﬁr g %}"E%%h‘gﬂh# H??yﬂ'm@ s??ﬂr@dp??ffaslﬁ‘ﬂ Z4n thedpwey \E?WIOfﬂmi
wel | head asseﬁinﬂyeddkesahé ercslonof alve I CasifPathR\RIMt. Fially, éﬁ?furﬁnb?ﬁl\éﬁslﬁ@ S
p05|t|oned to its outer surface, thus

fe%“g%ﬁ iy he,ﬂﬁg}gom fluid.,to act
priot ecting the Wy v ?{‘?sf'%° e weliheatheqmpenents,dusstorthe Gew|
Howng o o e é“"??"‘e"““"‘a“”m“%?*ﬁ%ﬁ‘%“?h@‘e%h fithé!bhe DP bR paitst i O
Wi | | | u usi
to fl ogm ng su%ggge{?t%feé\él 'chg {ﬁm’a’lﬁ'@ Wﬁgssﬁe%ﬂ?ﬂﬂllﬁa @fébﬁ’P?lngZ
At the pdpt SH}nmeh!ghsirmweﬁausmgw‘tfl uid is again diverted to 2 5 MAY
200; WD 02/ 44516 US 69, 13 _flowradially into the second annul ar
cavity 54, where |ﬁg§°'?éé &qe\}’&f{ﬁéﬂalfBe? (ﬁ%\ﬁﬁa‘@!?esﬁééé%@dﬁﬁ%ul ar
cavity 54, i mmaendmmr&)aewmmﬁdiﬁeﬁe{dus ai&ﬁng@iﬁﬂf &itEriig eed
delatlonsm IH é@\éﬁgﬁz cau the fluid to |ose vel ocity, such that
u N ent er i né"ei' gada Q:%H?F?y*es&?m@dmermgmstme%aiumar@oam
particles 5 laaglegtmﬁrrémmhg\mehadihl pdri%ﬂéfthbrfﬁsmﬁf(;erﬁ]&y anBRE eﬁﬁ?dnrmttﬁ%

t he |OV\,€1’ vel oclty 9 fluid reduces the ero the casing a
point. Flhal F?sm%fs ARdp thrahigh peessyre hausing-14 may befermard aba-sisiler alwie,e
er osi on of thﬁh\ﬂlﬂnﬂ@eﬁfaﬁpﬁponents due to the flow of fluid, along the

fl owpat h, the tOtEI'b CroSss ectlonal area of the one or nore ports 56 in
the sl eeve 50 can'BES dR2Y Be frmed agnart ofiihe fitsh or secnd_casingitenaer 22.ea

of the port 26.0In41!B1§ émbditﬁlﬂéhﬂ DoRS MRBI 1S ReHRHRY ﬂ%%eg%& hBR{'.]%r 280 d;'&nﬁgﬁ

sl eeve 50 at an ngl e, S0 as to exte I nwa

downwar ds, '\5‘\'/58'6% 3 anpilug 39 exaneing diresty tbmuehutl’@;seMd

wel | headoal omngtehesf IFPefRRd éfé?%q:ohw-?ﬁl% i at
a nore acute angle, thus r%ﬁ?ﬁﬁ?*%?%?al onpornient %ésﬂgwﬁt.ﬁ#@&ezé
vel ocity anoa'gﬁ'g‘ge??ﬁ’?ﬂ@ﬂﬁ’ Ca¥iag hangers &h@emegé@sumndrthe fiest lahg kecond
pressure hOL!ﬁzhéIQ:a% da.ezd %”Wtrﬁétaﬁarﬁ_jemérg%h krFFr]gu?@é Mné skl k@'

ef fect.. The formed as part gr g&cond casi ng

_ hanger 22, drFOt 'adh%lsh PFW%hmmﬂﬁéogaﬂw‘mmmasehmcbmngj
hanger 26 tmaqggfmgndm%ﬂylﬂhgrégs,%g%@% to the annulus 30, extending

c{}r ectl 5 through '}hréemsé(? (l:nczzerz]rface assembly 8 is provided to connect a surface vessel or

piatform 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
unconitrolled discharge of fluid in the annulus 30 and the wellhead assembly is
prevenied.

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 Janded on the riser interface 74. In this way, fluid



20 hanger 26. Preferably, the sleeve 50 is a separate conmponent, as shown
in Figure 3, allow ng conventional casing hangers to be errpl 0%6 HMaY 2005
suspend the first and second inner casing strings 20, 24.
arrangemenW@HM#616 n Figure 3, the sleeve 50 is adapted tOPbﬁ*/ﬂs@ﬂQﬁ;dgl n
the high pressure housing 14 together with 1t4he second casing hanger 26 and
the second i nner caS|ng string 24. 3 25 The'Yiser interface assenbly 8 is

provi ded to C PhHyasd I for he )ort 40 in the
hi gh pressure hou3| gt ? Eﬁﬁ@ﬂf{ﬁ%ﬁo"ﬁ{o&ﬁ%@ S‘E]%Hﬁf' A Bses a val ve
70, oper ?blﬁ convestional iflowfiee interfacef wel lﬂm@lmainaﬁg ﬁﬂh@‘“fﬂ B@ggﬁgmlgéd ﬂﬂhedﬁégro
or out of thepuglhesd e val ve I's mounted to
the flange 46 on ctghe S%?%g{@f}nﬁ% OWeaaWé"m%ﬁﬁe -sui tabl e val ve
known in the art 3W mﬂbrd,emhag/adnmnghhﬂ ma%rga%tf%rﬁéﬁ%naééﬁmhhy 8. The
| | ect t, th
Bl ovi ng. the. tonaidH, 3] Ebiaieed Roiihe wbf P the S3ipho5h dhiduah e nperempuiar
S\;ren':1 of a ;aﬁ%é“oﬂh&m Sointthe blesys 60, the bmd'hhﬁﬁwzavﬁm n%ﬁﬁﬁﬁ'iﬁem I ed
ifscharge o a ead asse
prevent ed. 35%%%%%@@?%@3%&6 E""?%g '?B“"‘\ﬁ/?‘t"ﬁ @”P!"Qéﬂ iSimpiaryace
74, shown norfbid way beligiectad fitg dhewell using i afbrémétionbd BbwHRA W evbReSThanded
f th f th ht t d | anded
the tiser 1 niassent Bvfiornk nePichlerf it B ine ety shemoof drisguings
PCT/ USOl #0237 é9o thetwelidipe embodimert shewin imFiguis ®bemb andhgsd RIWRIRLE BRWd4E
wel I. Alternaf, nal flowfne nteface wel | known in the
9})' coul d be g‘%stlrpg’tceo%ﬂ{ﬂg Orpisugh an operation . it is;an advantagaefdbe present
g Inlect i on ginvanmﬂhat thefaentrabbore b the geﬂh@ad a8sétfiBly rémiing cle%Hbelﬁ;%u@tnon
t

o1 ouced 11 omHing bineP el e i Ak BSSHARG ilake pRes Whik e sfmamentons 1
54, the port flgd Pmﬂuctlm et Iﬂmceoﬁﬁpemhm@ub&ielr@"l&thed oG Mt Fs)toﬁgnole%%}{étqget he
i S B S el e
f1 owpath in ¢mrmats e tomoastmﬁtalmmeéémméa‘aé&éﬁd lbwaﬁ&,esw ted to
thelnjectlo 1rﬁ%%}urr of. dril ttlnslolntothe
enbodi ment s il Lf%ﬁﬁ%sﬁng%f"ﬂ% 'P%ﬁ g@h?ﬁmw%dﬂheoaml bomot; the
i nt er nal corﬁmﬂieadi as&muywholmwnéﬁt&idapmeqdlﬁngnﬁo ﬁibdﬁﬁéﬁcg{ g{tf)rr}é}
pr esent e central hore of the wellhe assg remal ns
cl ear of ob e{? &E%‘lag'#‘ 'eQP'I'%‘%f Fagyhgre wejlRpesationss Fi rsajlwithas»sarmterfaqg
t ake pl 2@e \Hssémblyh@saf—oorﬁmmﬂlaﬁa%eshbwéau%gqh@b{?ggﬂg °fﬂ25*3%§9 , :

D7 &sen

operations rri out is to he note
i nvention r g’écﬁlr?gg'egfr'ﬁ@ M%ﬂf‘%ﬂ?‘? Peeretiens torbe sasriedavtent i onal
conpontent s used Whlﬁlglewmhedc?mmﬂﬁﬁehﬁﬁbfﬂ@%}eféﬁgﬂv@nﬁo? ﬁ‘é‘v hQtha |
conventi onal,. C Stri and casin angers to be e centra
b}r e of t heh'e &%oprﬂ)anymg ri’igures and gescnged above it is not mtended that these be taken
fo kimit the scope of the present invention and modifications thereof can be made by

- 25 one skilled in the art without departing from the spirit of the present invention.



wel | head assenbly is wholly conventional, requiring no nodification to any
of the tools or apparatus required for carrying out the well operations.
Finally, the riser interface 20 assenbly is self-contained ang t:pm 2@@
requiring the presence of a guide base, in order to the fluid p u ﬁ)n
or injection operations to be carried out. Wile the preferred enbodi nents
of the present invention have been shown in the acconpanying figures and
descri bed above, it is not intended that these be taken to limt the scope
of the present invention and nodifications thereof can be nmade by 25 one
skilled in the art without departing fromthe spirit of the present
invention. 2 5 MAY 2005 What is clainmed is: 1 A wellhead assenbly

conpri si¥igtis glamedtsial bore through the wel | head assenbly; a pressure
boundar¥ regioni a port in the well head assenbly having an opening in the
cent ral Tbor e M§ A ESHTRYSIPRT M indary regi on of the wel | head assenmbly: a
first casing i r first .end wthin the well head assenbly

bel ow t he op%%%ﬁlgp%{éﬁﬁoggﬁ%Fséﬁlfﬁeatdﬁgéeéneb?*raI bore of the well head

assenbly; a §geofife SARHAY r&fidnt Ng secured at a first end within the wel |l head
assenbly above the opening of the port in the central bore of the wellhead
assenbl y; analpert Bl teewelhdas pasmdlywatifg & bfeingel ihbeastrahssendl y bet ween t he
first ends té ptehsuré bowsitargmebicsod tredvalibesdragsetbly; ngs, the sl eeve having a
port therein connecting the port in the wellhead assenbly with the annul us
bet ween t he? fiist easingiiifingseerier alaa fir fEitWiIhif?@? welfweag @ssenitly t he sl eeve is
positioned PR 1R oG Algthe PerLin e ekOYat Roreorfpiheswell§ead first devi ation

bet ween the 28p8MY'ng of the port in the central bore and the annul us

between the figsty @al%\igs A GAN 0 2Shkd 285 WAR Su?éilﬂ%‘éjd de": ation at the
port in the f %ﬁgfm S 'ggy n claiml,
wherein the ﬁmffaga%ggmg{s%ﬁgbl ygcoerrlf:’)“g'jiFjg)?atsﬁg;H i°§ﬂ§""6re°2%{§fe G'Jhousi ng, the port
.in the well head assenbly being through the high pressure housing. 3. The
wel | head assegbdv disposddawitirtthie welthedidrisgembhBstebdh thBa@irst ehdt casing string
i s secured ia thehfrstarghseporelssasing shiogs,i they sledve MEvimgwwepdrhacdinassenbl y as
cl ai med i n cdoangeting thatpertdi thetvwebhesdssrinbicwiti thg aptylisigetveensecured in t he
hi gh pressurtte fistignthepcos caing signos hibe@ord §sbaislepverts rdstipresd in clai m 1,
wherein the tg?ré@ﬂ/fér”'ﬁ@ a@'éﬁé?‘éﬁaéh FQroptising @ first deyiation petweenthee first and second
casing stri rﬁg ning of the pgrt in t.e cenfral bore and the a_mr_lulus between th_e first

second casing sftrings and a second deviation at the port in the

sleeve.

2. The wellhead assembly as claimed in claim 1, wherein the wellhead
assembly comprises a high pressure housing, the port in the wellhead
assembly being through the high pressure housing.

3. The weillhead 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.

5. The wellhead assembly as claimed in claim 1, wherein the sleeve is
separate from the first ends of the first and second casing strings.

6. A method for providing access to an annulus in a well, the well having a
wellhead assembly comprising a central bore therethrough, a pressure
boundary region within the central bore, 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 weilhead assembly having an opening into the
pressure boundary region of the central bore; :

15



6. A nethod for providing access to an annulus in a well, the well having a
wel | head assenbly conprising a central bore therethrough, a preEéUng 280
boundary region within the central bore, the annulus being forned betmeé%
a first casing string and a second casing secured within the wellhead
assenbly and extending into the well, the method conprising: providing a
port in the well head assenbly having an opening into the pressure boundary .
region of the central bore; 15 2 5 MAY 2005 securing the first casing
string at a first end in the well head assenbly bel ow t he opening of the
port in the central bore; securing the second casing string at a first end
in the well head assenbly above the opening of the port in the central

bore; and, disposing a sleeve within the well head assenbly between the
first ends of the first and second casing strings, the sleeve having a
port therein 8 H’@tflrﬂga t‘@%gg‘i‘ﬂ?g;?ﬁ”t ﬁ%d _ﬁhFH\?ﬁgeagﬁé%tP'X/ with the annul us
between t he FrTSl° RRYSILHRER eﬁﬁ"&? ?ﬁgs, the port in the sleeve is
posi tioned  tharebme Lot REkid dibrdidlaki spgmﬁh?e ReddSisBemsly fi rst devi ation

bet ween the J0REMdpeRihg bitRe PO ik tHtehtidt b&@Mdaal Dore an he annul us
between the first and second casing strings and a second deviation at the

port in the dispaziga sldeve Titainikd heheabasbaby®etviedn tHeXirgnehls wherei n t he

wel | head conpfrthe dst and béaghd pasirgssinirgshibe sieegs havieg poort thereit he wel | head
assenbl y bei s@pngetiog iterprt in ireougiheachassemlh wih éesannelub betweery. 8. The net hod
as cl ai med i edrsiiapd pecongicasieg piringse thej nositin iesslerye ds positigneds  secured in the
hi gh pressur Be1RBy&r g9 agc'.‘,"dgﬁé’p%fprﬁﬂ" %Wrgiﬁwa'qwe@fv €11, wherein the
second casi ngﬁggye%ioﬁl Ci“g: "ém&?fe’étfg e Eh tq%igg{]urﬁg%‘g?ﬁ‘ﬁt _ﬁﬁrﬁgi ng. 10. A nethod
for providi nfhatcess T8 hA aftl®ud PFPg WEFIST ehile e ™ ®ing a well head
assenbly conprising a central bore therethrough, a pressure boundary
region within the central bore, the annulus being fornmed between a first

casi ng Bt ri NpheaRethad S€eRINEdGRSIaitD1® &eriheividihdadtdmpriddeld head assenbly and
ext endi ng i niigh pressuveehdusing ltie pat ih dk waligdd Bbérably b@h@poddery a port in the
wel | head assthrvogly thiedighmgesamre dpesinigng i nto the pressure boundary regi on of
the central bore; securing the first casing string at a first end in the
wel | head assenbly bel ow the opening of the port in the central bore;
securi iy t heT'%ee't‘E'?WE]d éﬁé’!ﬁ’fg*%t“r‘i'%@_ e whemein, 9 fisst §251A0 £4BY el | head assenbly

igh pressure housing.

secured in the S

- 9. The method as claimed in claim 11, wherein the second casing string is
secured in the high pressure housing.

10. A method for providing access to an annulus in a well, the well having a
wellhead assembly comprising a central bore therethrough, a pressure
boundary region within the central bore, 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 weilhead 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;

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

disposing a sleeve 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 between
the first and second casing strings, the port in the sleeve is positioned
-thereby forming a fluid fiowpath comprising a first deviation between the
opening of the port in the central bore and the annulus between the first
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above the opening of the port in the central bore; and disposing a sleeve
within the well head assenbly between the first ends of the first and
second casing strings, the sleeve having a port therein connec?w§gﬁﬁp%
port in the well head assenbly with the annul us between the firsSt 2005
second casing strings, the port in the sleeve is positioned thereby
formng a fluid flowath conprising a first deviation between the opening
of the port in the central bore and the annulus between the first 16 2 5
MAY 2005 and second casing strings and a second deviation at the port in
the sleeve. 11. The nethod as clainmed in claim14, wherein the sleeve is

| anded in the well head assenbly together with the second casing string.
12. A net hodaﬂtblse@aésqaﬁgg aiihguiped erregenghdeviatiomatthespdrningbewel |, the wel |
having a weFlEf¥ad assenbly conprising a central bore therethrough, a
pressure boundary region wthin the central bore, the annulus being forned
bet ween fi S|n trln econ S|n r wi thin the

wel | heaé?asse&@%}l Od(g mEdfi a'm1 FEQ\A%I eevet n%@#j 3 conpri si ng:

provi ding a port |n t ﬁe asse aV|ng an openlng into the
pressure boundary reglon of the central bore securing the first casing
string at a Ainietfiodddichabiing Muidn@idube adla@rse b Well, iRl vaw nkligg openi ng of the
port in the serliial abmnmdly @eaptsingg cérvel see dRekicamhngpebsureig at a first end
in the wel | heewhdarysregibh ywithinb theeceniral bgenthegamwfulushieeigofdrmed t he centr al
bore; and, tP@W@%/afﬁCﬁt@ﬁﬁ g atring and af Jeooysiacdsingovepwrd wilindhed i r st devi ati on
bet ween the W@JL’)‘@ AgpeEPlyiahd syispding wtqtheme&rtbe gethed cemafingt he annul us

bet ween t and sgﬁond caé %%,é and a second deviation at the
annul us bet J?? %ﬁgh? o ettty g1 a.? At PRSRGS . ne dhe The net hod as
clainmed in c alnfﬁ HLFSgIon OF G g %ssed into the wellhead assenbly

and the wvel |sécbrr|®ulgg qu%aQﬁH th’x%atté" rsW@rluJ Pefd weti@Mbamblyt4. The nmethod as
clainmed in Cﬂ)@dvmhégpenuyﬁﬁr@ dortlilBe SLRRYSore:S Separate fromthe first ends
of the first and second casing strings. 17

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

above the opening of the port in the central bore; and,

thereby forming a fluid flowpath comprising a first deviation between the
opening of the port in the central bore and the annulus between the first
and second casing strings and a second deviation at the annulus
between the first and second casing strings.

13. The method as claimed in claim 16, wherein fluid is passed into the
wellhead assembly and the well through the port in the wellhead
assembly.

14. The method as claimed in claim 10 , wherein the sleeve is separate

from the first ends of the first and second casing strings.
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