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FLU D Te ield of the Invention The present invention ates' to a
nmet hod and apparatus for injecting a fluid, in 5 particular a slurry of
cuttings froma well drilling operation, into a well. The nethod and
apparatus of the present y,aVankh REsHRYyY Rér ARG A Rbut are not lini ted
to, the disposal of drilling nuds and drilling cuttings prepared in the
formof a liquid slurry. Background of the Invention The drilling of an
oil or gas well, for exanple a subsea well, results in the 10 formation of
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dunping themin the sea. This practice has proven acceptable in the past,
as the enviro I &WinveIn LSy t he negligi bl e anbunts of entrained oil
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based rmuds af ter recavery.fromin || are tnevitably contam nated with
the of | based TRPRS B8 atindsashrried Tram fe drind ks s wayby:eflriiing theh i,
only renoves théseauThik ipoaotick bas prdveaaccéptable io te past,aspthe enviresnehtebinipagt
oil in the cracks and. es of the fra nts. It is. | onger passible to
i spose of _dUS e e AR PR PhRmEe] pLhsses misf i e oy mge Wardouy
drilling nudsdditiohhily, se&Emy companizs heve whangeddthelr phactied! tonusts synitketiongrilingacudy
sinply pouri n,g?tt_he Cutti ng@ if_nto the sea, due to a damagi ng environnent al
i npact . “he JFtIEEPARRMEGAl I8 ent al 35 regul ations now prohibit this
met hod of di sposalRec2biiyyMoRddéoit has become favoured to employ oil based drilling muds,

: as such mud formulations offer a number of advantages. For example, oil based muds
) improve the stability of the well bore, improve the performance of the drill bit by
| providing better lubrication and removal of cuttings as they are formed, and reduce the
25  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.

Cutting separated from the oil based muds after recovery from the well are inevitably
contaminated with the oil based formulation. Washing the cuttings has been
30  attempted, but only removes the mud from the surface of the cuttings pariicles, leaving
~ oilin the cracks and pores of the fragments. It is no longer possible to dispose of
cuttings recovered from an offshore weli using oil based drilling muds in the same
“manner as when water based muds are employed by simply pouring the cuttings into
the sea, due to a damaging environmental impact. The corresponding environmental
35  regulations now prohibit this method of disposal.
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the m xture subjected grindi ng forma slurr lurry may then be
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cuttings into a wel ﬁyv\hn-fll e dril %I ng operations are tlén epr SSr €ess. Twoor
enbodi nent s élséosa!rl scussed in the disclosure. The first nethod requires a

predrillgd well beyepiantio. 5’9&?@8@@]5@6@&3B%tﬁé%o‘ﬂﬁ@ﬂﬁb&bl%%ﬂ cf:h'iim{g t he

wel | being drille The predril bore i s used depository f
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being drilled alongside™ he casingS set into ., through which access
can be wellbore casings, where it solidifies to form a cement
) ) US Patent No. 5,255,745 describes a method and apparatus for providing a

25 remotely operable connection to establish access to an annulus within a wellhead
assembly. The apparatus requires a port in the welthead assembly. Avalve is
- positioned to seal with the port by remote means using a ramp assembly supported on
a guide base positioned around the wellhead.
US Patent No. 5,884,715 discloses a method and apparatus for injecting
30 cutlings into a well while drilling operations are in progress. Two embodiments are
| discussed in the disclosure. The first method requires a predrifled 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
drilled. The second embodiment requires an injection ube to be installed within the
35  well being drilled alongside the casings set into the well, through which access can be
gained to subsurface formations into which the cuttings may be injected. A further
embodiment employs an annulus between adjacent casings in the well in order to gain
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gained to ir.face formations into which the cuttlngs may d. A
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underground formations. It is noted that the enbodi nents disclosed in US
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the well. Sin he ou er nost casi ng fluid
may be inj ect acﬂedmated gulide mseewmwww@nmwdae pasg leadiggita a port
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di sposed radi a he inner a provi l ow path to
t he pi pework eamd;rﬁbrwgsmg@nﬂtth@a@acd@t ingrsasing. 6§3P§B@|1§°|REP“ vEiyxis pravided
there is scl d ‘1‘%&9 ehhit
adapt er é?]l gliee%lﬂ?gug%% gﬁ“ gﬁﬁcuttlﬁr\lggu%bg% @r?fdgw&tgd i|1nto hzf
wel | . The vveI ispiaﬂes vgvetead sarface w@d orplatiem. " Thenweliheadiis madifigd do grovisier 2 r
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casing instal hner  we e casing hanger 1s
formed wi'th awplhr w«mra singih port in thaweonostgasing Of)meé\ﬂ'éf figigs raay Pe {nisgted into

annul us betwegn & BE dJANSEnAGS bf e M. Uf\Sccess is required to an inner annulus, similar
) 25  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
well. The well, designated an “injection wel”, has an inner and an outer wellhead
30  housing with at least one casing hanger and a respective inner casing instalied in the
inner wellhead housing. The casing hanger is formed with a port through it,
connecting the bore of the well with the annulus between the inner casing and the
outer casing of the well. When it is desired to inject cuttings into the well, an injection
. adapter is landed in the wellhead so as to extend into the bore of the well, allowing a
35  ceniral bore in the injection adapter to connect, through a port in the side of the
injection adapter body, with the port in the casing hanger. The central bore in the
injection adapter is connected by pipework to a pump at the surface, by means of
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the well for ﬁmm;s%aﬁdmame dé&ﬁoﬁ%ﬁab@r@'&ﬁb% until the cuttings

i nj ection operatlon is ceased the injection adapter renoved. 5 In a

paper entPtled " SUWERARE:CNHYRA ﬁ“ﬁ?%@l‘@ﬂgﬁim‘é@*%&%‘é‘iq Breg Trigl presanted att
the O fshore thyioiRadR %P%&Gﬁﬁferéﬁ%@t §é$téfnbér 7% 18, 19@%%%@5@6:93?51” et al.

t rdi sclosed the results of field trials conducted t er mnent gui de

base and wel iFfiongdibe gmawity of fisld M%*‘dc‘?ﬂ?uﬁﬁelddﬁlt%ﬁltatmnﬁfm ide ase and.

modi fied per npdIaBAd BsdeMbly RtiIcAas afsW LOHRGS IfRdion. A mbdified Ehigu f¥lide
~through the %@sde base to a port in an 10 extension wel ded to the conductor

housi ng of t ViR 2 Pipg cornpctipg thrguah hegtidr basshtoeort @ end
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with the port in the extension to the conductor housing and provide access

to an inner #MYifetontheiouerend of é'a?i highpesasuige housing. dhrotigla tEERTbVagS
5; £62 169, afsiRfdidasiohgh dith 4% Padm the exRAsibh 96 tHe edndustop M§&§ﬁg hﬁu Broffe O

vide the 15 possibility of cuttings injection, together Wt

m)dl fi cat i on&o¢essde Fa/infler annulys of e wellhgad assrsahinnAs with the ﬁvstam dHS i ngs
i nj ection syslesm 169, 8ideaicaractule b%%éséfeqﬁrealm tHaé’sﬁté?ﬁE}%rde?{H Mobﬁg thd he

First Cuttings In*ectlon Qperation Worl dwi de in a "Subsea Annul
Equi prrent® anHotsHubty of 6&*&99%@5@%ﬁ@@merm@g@ﬁ@@aatmnsméew ‘ﬂﬁh%u&'?"head
Techni cal 20cémpdrsrRdice and Exhi bition, Septenber 27 to 30, 1998. Saasen et

al. indicate that prior to 1998 cuttings re-injection had been restricted
to fixed platfornf siriaicfings injectiogsystem is chigclosed by taasen ehpkin 2 BAPSMt o

subsea wel | Sentw@ar"vhélmrétl CReing¥Rjctlibrd Opertiibn WolkhAdé 52 SUBSLRAmIGS "
feasi bl e. Accordingly, Saasen et_al. report on a new devel opnent to

provi de a syéﬂl@ﬂm?et %@ae@ﬂenﬂ'ﬁxng@,ence-unﬁ?m%ﬂt thgySREAmrya! Tepbpical

operati ops agenfbRYCE Gnd EXhiDIRHCSepRmbey 31 fI1B6) m%iggy %a%ssﬁ gt & ﬁﬁ:&t& f#ﬁt Base
reqU| red to be Ialrcger t han _.conventi ona bases,. through whi ch access

i s gai ned t d°d 938 cHtings fesinieqtiophad beeh léﬁfg'i"é?d Fpbadpatioms. aagen sbat state
provi ded in thicardhu reifSSidhSntd QUBSEwelR, weeéidnmg Bpérﬁﬁor%oérb i Brag?é‘ss
conduct or hous | n? ’belarrnl fé)arsgb% hgco?gngglissganse%neqlgl urgport ox\%enrlam} ngelolpment to
) provide a system to achieve cuttings re-injection, while drilling operations are taking
) 25  place. The system employs a modified guide base, required to be Jarger than
~ conventional guide bases, through which access is gained to a port formed in the
conductor housing. A similar port is provided in the high pressure housing, aligned
“with the port in the conductor housing, in order to access an annulus between the high
pressure housing, and its associated casing, and a casing suspended from a casing
30 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 provided within the conductor housing
around the high pressure housing both above and below the ports in the conductor
'3,5 housing and high pressure housing, in order to avoid ingress of the cuttings shurry into
the annulus between the conductor housing and the high pressure housing.
As can be seen from the above review of the prior art, wellhead assemblies
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is formed in_ the r&lcond%ct haousi ng ext ensi on bel ow t he gui de base
al | owi ng accdBR PHEIRG; Ay SipH quswdﬂeavﬁedmﬁiﬁdaﬂew@. ‘?ﬁﬂ'%?"gh

extension is pﬁés@wea&ﬂ: , Fdtenddoni a @&%%n@iﬁﬁ poHEKgned ARA WEpHPHShEY,

formed with a rre;}g1ﬁ gﬂgﬁort aligned with the port in the _conductor

casing. An |Hﬂ rductor oY% ORETRTNY 1B ﬁmdeﬁgpﬁgawaﬁashaasgmw im

20 the rgggh m@ﬁgu prestatshdlGingl MEhedSdrisSn ithe SHd6nSidiLRIhe REndsttdr UM &Mt Or
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The pi pewor kwnm@sgm of drilenadttigs Mhy Be iHcidR Theé ﬂlﬁe%ﬂ@ﬁé@é%lgrto g@hﬁédﬂg
nssondl y. 2cWHR e pa fubd Sofdhels Hiis e reﬁ%b%%%yehﬁg%n{)“%a«“ﬁ JRFSBor ts in
t he gui de bapm,vgdedmrmgdﬂhetmmaamam to an annulus within the well head
and the 1. ver
: ? \QB Nla‘h Wellﬁead system of US 5,662,169 does not employ ports in the guide base,
in order to gain access to an annulus within the welthead and the well, However, the
assemb!y 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. In addition, the system of US 5,662,169 requires the use
- 30 - of adedicated guide base with the necessary pipework and connections in order to
allow cuttings injection fo proceed. _
It is noted that the prior art teaches, in general, that it is required to employ a
dedicated guide base in order to effect cuttings injection into a subsea wellhead.
However, as wells are being drilled in deeper and deeper water, it is becoming
35  increasingly difficult to employ a guide base. In very deep water, it is very difficult, if
not impossible, to support and properly orient a guide base on a wellhead assembly
from the surface. Accordingly, there is a need in the art to provide a system for
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5,662,169 requires the use 30 of a dedicated guide base with the necessary

| pewor k and | ' 0 I ' injectjon to proceed.
e ot ed t L0 cuige o BiHef iR i i, Githodrdig Bhiifed @Joh ke ¢ o
enpl oy a dedgéde dasewhishéraf sonventindaldesignedridedicatedttd algs forfuRirietinjeciioy.o a
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very deep wat ¥gnificantimpdifinafions fofthe ebtnponénts nbthel walihead hésemblpinsetggptet  and
properly @ri Tyerl ssenbl fr t he, surface.
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2005 WD 02/ 4arevide pGYEtenofor digitiinjestion reguiring mglycuminimgs afmebdifidagions taui ds
i fito a wel |, ~Pel ' relv. upon a guide base, whether of
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conventi onal r fluid re-injection. Further,

it can be sedhweldbetaidurthestadwantpge ffdlsesystem forecyttinigarinjection’ e Beoperated
significant bl ' . of the well.head assenbly in
order to 5 p?@g iu@g@%ﬁ@@%@@%ﬁﬁ%@%ﬁ@n& KR Bregeeding 2f the sams {"¥'Ft
woul d be advantageous to provide a systemfor fluid injection requiring
only a mgi ”@Maﬁﬂé ﬁ;?&g%t%s to conventional well head assenbly
conponents. her advantage if the systemfor cuttings
i njection coul d béceping tech firshaspentol thelprdsentiinvemtionghereds pidviied'®welihead
o.pzrat I ons V‘@é&frﬁﬁlg%ﬁn i’i&ﬂ at the same tinme. 10 Summary of the Invention
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According to a a pec?' of the present invention there is provided a
wel | head assenbl gnoutgstiogsing having autantrahereitheretheatighy a central bore

t heret hrough; an Lpg | i entral bore therethrou and
secured in the celﬁ'? ?]g'{er %E&B@gg\ﬁﬁg a{%gﬁgl&og? ﬂ?‘%ﬁ@'f‘?’r&h Wesquf?éjr'g R’b%g‘?'ﬁ{ja‘
havi ng 45f i r bereafitheutar housing, dhe isnehbausimphavirg 4 first end Within theduig Hbagihgy a
central bore ther w,gp . L.rst. jnper. casing.being. secured at a first
end in the outer ﬁ?ﬁggi ng gﬁ%ngBé{é'ég aféregﬁgp?.loge?w ft'""@‘f?&'m‘e’fcrﬁé“"?rrﬁ%f"g
housi ng; a pheing séewed bt a fisst end &7 theausértpusingemarspacediromthaifitdd ehiiof grnt r al
bore 20 therigﬁé]rﬁlgmg.the port opening into the central bore of the outer

e 1

housi ng bet ween irst end of the inner housing and the first end of
the first inner caportghrough theonder musingdasbmgnusdeation tvithihé Bentra lbohe ad

e ot 29° delHShat 6 pORRESY BB S Br sl B Rl EabuolRe
first end of the inner housing and the first end of the first inner casing;
_ a second inner casing secured in the wellhead assembly at a first end, whereby
- ) the port opens into the central bore of the outer housing between the first end of the
' first inner housing and the first end of the second inner housing, an annulus being
25  formed between the first and second inner casings;
whereby a flowpath for fluid injection into a well in which the wellhead
assembly is installed comprises the port in the-outer housing and the annulus between
the first and second inner casings. |
A wellhead assembly according to the present invention allows access to be
30  gained to an annulus between casings within the wellhead assembly and the well, info
' which a fluid may be injected, with a minimum of seals being required and a minimum
of modifications being needed to existing or conventional wellhead assembly
components. Further, the welihead assembly allows fiuid to be injected inio the
wellhead assembly and the well, while downhole operatibns such as drilling, are being
35 - conducted through the second inner casing.

The second inner casing is preferably secured at its first end within the central
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first innewohausizng and the first end of the second inner hpéwggl%% A ?8{7
~annul us being 25 forned between the first a?d second i nner casings; mhereby
a flowath for fluid |nJ ection into a well I'n which the wellhead assenbly

install ed A t he outer housing and the annul us
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to the pr esenlexfemimm the fist enisofdbe inasr haushg be’iﬁe@ﬁﬂm&fﬁﬁnmgaﬂgm\ﬁt&hmhe
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the wellRead assenply a8 Pt NJs
drill :j ng, are bei n@thu%rmencbmwgad mdzfemlng*prbbideaetﬁﬁwrégitj I@cﬁlﬁﬂes\nﬁtﬁﬁﬁtﬁg thér he
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cantral wo 077308 Prisk Rty 3h 5ot B GHbHnE wellicad asimhl Inibs s Aermpole &
this arr angermﬂatloasmy be condiypterf #hraughtheltridemst da@mgewﬁﬁfﬁﬂl?ﬁét%&:{%mb' rst
end of the i t he _aopenj.n n e outer
housi ng and t Eg secongpl rﬁﬁg‘&@?@mﬂﬁr cqsﬁ"gt h\ gcﬁﬁ&? @9"?@9&}*'!% I3 8t Well Pressiiene
wel | head 10 as sawdtihg fiowpathghrauigh whict fluids isriniectet) owed t OL i mpact t hel seco_n;jh
[ i ng, but t | te ofI m)re on n W thin
It Ege(r:eﬁ?fialngbor e o b3 ﬂ'gfeg%tdeeﬁnﬁ&{ﬁﬁgam e’f’}? c%{g‘?cf?&g “@él‘ﬁ'r erably
provi ded, di welbsat assembly nd asito bxtend Mhm&l@%ﬁﬁd:rinﬁﬂ&ésrﬁ@ﬁﬁ Elﬁe mdmmb &h
| h|nthe this. wa own rations nmay be
duct ed t WOE'J uﬁ%ﬁﬂﬂ@?f{s{%&%%@rs‘g q Wagf GAHNY- a 5%51%981%6 cANNG'S
d| sposed bet nméerablyesachrembtlaﬁimt emealﬂmfrsF] m\?ﬁﬁ&rilﬁmig?lln the=@nals B@Mé@t < n'tiﬁe at
Il pr ur owpat h .t hr I C S injecte n a
\p,)\?ef elror e nﬁfg&%@%%& P?ﬁﬁ\g) | 48U ?féaq%e"?ﬁrgﬂ& jﬁ“\ﬁ"‘f’ W?H]e[ he
wel | head assmt&rhvpdabe aasmg myt@sbaludtblme ﬁﬁgﬁn&bf hsihg) gﬁéreﬁﬁéhélﬁmglﬂmé _fll_ﬁ
annul us bet ner cas nd,t second i nper casin e
i nt gr medi at e cas N éeg’emIs trh% vﬁ"ﬁ'?ﬁ% 5‘5@38?@89 the tpwpata flows glong ﬂP‘h@“ﬂ"ﬁ‘l‘%t
i nner casi ngbetwee!hlmmmmm:dtetmemdiﬁyéaﬂcﬁthblﬁe&bn@ﬁﬂegmt ¢l i nner casi ngs.
h arran t..the fir i gt e _casi ng may be
seal o o the 11 ol AR Sfaeaieor fetlerlhe M iow PriGid Sutetns awibeda i ni o
t he wel IZBeaobssestilhwugmr\g portdn tﬁsxymath t’mufslngwg dahened, tga,ehsaﬁmpqa Fﬁp I t we: n
the internme C and t es ner casin referably,
neans for dcej(* rl%ﬁé.@f *’ﬁ@?Wesa%‘PBa/"me’ Ff'ﬁ"% rﬂ} VRN T‘%@&&""‘?W“%m y
t hr ough t he ipsedured at bre end evithinoitis inhgr hsuﬁed lties hﬁgns $6r ﬁleam{gt hth@ fbmfgge
tl co r ,ca above, en e secon
?InLg? cgs :Jﬁgm“’l @Sg @%Lﬂ’ %cgla Hgmgﬁ’gn'a;hpﬁsﬂ Hé’glﬂ?ﬁ@f’ehﬁ?@'ﬂﬂg A§8R neans for
defl ecti ng teiterniativsy axfin addition thereto, a sleeve may be provided to extend between the
| ) 25  opening of the port in the outer housing and the second inner casing.
Fluid is preferably introduced into the wellhead assembly by means of a riser
interface assembly connected to the port in the outer housing. The riser interface
allows a riser to be connected between the port in the outer housing and a surface
platform or vessel, through which fluid may be pumped into the well. The riser
30  interface preferably comprises a valve for regulating the flow of fluid along the
flowpath. The valve is most preferably a fail-safe closed valve, allowing the port and
the interior of the outer housing to be sealed in the case of an emergency.
In a further aspect, the present invention provides a method for injecting a fluig
_ into a well, which method comprises: 7
- 35 providing a wellhead assembly having an outer housing having a central bore
therethrough and an inner housing secured within the central bore of the outer '
housing;



fluid my be a collar extending fromthe first end of the inner WodsHAY. 20§
an alternabioym4s20r in addition thereto, a sleeve may be prperaeei/4397€ext end
bet ween the 25 opening of the port in the quter housing and the second

i nner casing. Fluid is preferably introduc into the wel |l head assenbly by

nmeans of a riser | rf connecte o the,port ip,the outer
housi ng. The ri ser inﬂh?%%@% gaﬁjﬁm %"?%]S’QFG %c}}.'ﬁ 8”@5 Hﬁ'é%?% 8‘055'&%@%3‘?%
port in the oatsembioats puintbedovatislinhedsousigabhdr m or vessel , through which
fluid may be punped,into.the.well . The riser_30 interfac r.ef er ab) :
conprises a val ve %@W%@ﬁ?@{%ge@?feaq ?'H‘H?‘@ffofm?f* 6“&'?8?1 E%l’g?é""?rlcéﬁ!ﬁét h. The
val ve i s nostsquusddeatalfiryt end inithe wefliteati msemblydialow thal poriof thtidaaclivl of thed
the interpor of,the outer,.housing to be aled in the case o n_eper.gency.
noa furt Ror TG 80T 2 Sl PES3HSha el L FER aiaoie 155 Pl efirodhiclidh Py
a fluid intchafhael!, which nethod conprises: 35 providing a well head
agsenbly havi ng an, outer housing hayin entragl bor t her et hrough and an
i hiner housi ng sec [}P%EHWIP%F epﬂgg Pgﬁﬁ"‘%\ tﬁﬁgifsg aBa Sf-‘?%‘“ﬁ[]?@rcasﬁ@aéﬁ‘ Rgre \geg
MAY 206 WO 02/ 44Bizlfhirids/posieidbipintrbdaced intarthd ¢entrg bard bithe dutdr olibing
central bore pf t t. housing of the well head assenbly at a point
bel ow t he i nr*@rf)"ﬁ%%spl%ﬁdﬁ'?n‘g‘ﬂ 'I'll"%ﬁ"?ﬁg the fluid to enter an annul us forned
bet ween W first i roree istexiucgd irde the eutenhowsiiyg, tisd fdd & prefdrbbly vefiédiedin the
assenbly bel gw.th in intraoduction of the 5 fluid. and .a secaopd inner
casi ng secur E%Q'é'? 8%1‘?'% &i‘ %WH od ’ %@}ﬁ%ﬁo e‘ﬁ’é Mg ‘#{E‘g fRRIPgRI gfre&[}ﬁ.@on
fl Jlji d; | the ttensedond inver easing\gThe tefiestioh meayf be sécomplisikar by Havinga icollaxsi ngs
info the well he fluid.is preferab i nt roduced. [ nto .t he centr.al re of
the out er ' noSEERGHS LG ier BoPeie bepeehe 8ok kR oo s iR ppd st o
i nto the out secdmdisnargasihbe Aslam altersativecbrein aidtiion didreio] adldeve ey be legated of
the point. of .introduction .in order to prevent. the flpid inQingi i.rectly
upon t knll s e@o‘ﬁa cpﬁtﬁ%:bo[':eagﬁ ‘hﬁ .Ouﬁ?{ °H§'P93’8f‘1’?%' tﬁﬁf"@&: °§8&8%r%°§rg&’é§%o@‘% avi ng
a collar exbedthesgcbndimneheadimpner housi ng between the point of
I ntroduction of t fluid and the .second inner casing.,As an.alternative,
or in addition t hgs%?g?mlés g&&@ﬂbmwmggf’gm%ﬁ% mewﬂ$%r"%6r e of
t he outer hocssimpexeidisebetiveen tios fiist inner caginiand therse@bnd hfhgf‘ b?&iﬁg. ﬁnrd Ei:b chhe
second inner_casing. The, annulus entered by the fl i e rmed. by an
Pt o ed at et AaneEment; the MBRR aPHRSH B i Fpreler s Fitmed teBueT g he
second ROnerinteasiedigte dasinguanit theseaondinpentaying. t WheA Rihtemedibir edida)is t he
fluid is pr e&%&iﬁ&'i,yn ifs %?qu%bgeée%?gd IInQEe first inner casing to thereby seal the annulus
between the first inner casing and the intermediate casing.
The fluid being introduced into the wellhead assembly and the well may be any
o ) fluid which Is required to be injected into the well. The method of the present invention
25 s particularly suitable for use in the injection into a weli of a slurry of drilling cuttings.
In a most convenient embodiment of the present invention, the drilling cuttings have
been'produced by drilling operations conducted within the well. In other words, the
present invention provides for the re-injection into a well of drilling cuttings produced
from the well during drilling operations conducted in the well. This method represents
30 amost efficient and cost-effective method of disposing of drilling cuttings produced
during offshore drilling operations.
- Ktis afurther aspect of the present invention that the injection of fluid, in
particular a slurry of drilling cuttings, into the welthead assembly and the well may be
carried out at the same time as well operations are being conducted through the
35  second inner casing. In particular, the present invention allows for drilling operations
to be performed and drilling cuttings produced as a resuit of the drilling operations
simultaneously re-injected into the well.
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wel |l of drilling cuttings produced fromthe well during drilling
‘operationg cogﬁm&ﬁpﬂoﬁ bﬁhg@jrbmnégi s nmethod represents 30 a nost
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of drilling cutti n’gs, into the wel | head asse_rrbl?/.and the"well may be
carried out at theF'G4Re1 45 HBidg elayation gges-gestional view ohan ﬁﬁsmﬁmg@%ﬂthrough
the 35 seconchdsefmly &cordiflg td dheP@mbbditieAt of th@F;é%Eﬁﬁiﬁvéntbﬂ\é%Qém%dan‘ih%%af or
drilling 8perat|08$ to be perfornmed and drilling cuttings produced as a
result ofPt heB4i¥§ P38y operations similtaneously re-injected into the

wel . 2 5 NAY 2005rigie DR/482 dleBiidn09d-dectibhalViewpts birshrdweilhdmnt s of
Ejgf appar at us and H’Et hod_of the present invention wll now be described in
a

i | havi n@sPemBlyaccerding lorfugberaspest ofiihe aresrntiguentiphein whichaloside base
description ¢f piddefgapgbodi ments and the referenced drawi ngs are by way of
exanple only and are not intended to |limt the scope of the present
i nvention. 5 Bri effigsiectisgtsidselsyationerossasacional mieus efithe offehdrewvalibead of t he

present 45VveRkssHbiids Figie'2 RthAesIewb MBO Mls)
reference to the a'gﬂg(f)ﬁpanyi %hdr aw ng?,#e‘{%*?/\hl crf’%}:ﬁcgﬁ‘?gmfsu‘@qggg‘f @é(édﬂl

el evation cr §8%em@¥ i onal "view of an offshore well head assenbly according
to one enbodi nent of the present invention assenbled without a 10 guide
base; Figure 2 is si de_ el evat }:on cross-sectional view of an of fshore

wel | head asBstaied Deseription o ferged Embodimesds of the present invention,

ross- secti onal v\ erernnd o PRORET  wilkCalf Re6 ol seording Hong Rlifkifidnter,,
a bl onwogf pribgaresent inveption isbwwnang|asperally indicateras B sitdated ondhé sgabed
over an offshore well. The wellhead assembly 2 comprises a conductor housing 4 as
an outer housing, having a ceniral bore 6 therethrough. A conductor pipe 8 is
- connected to the lower end of the conductor housing 4 and extends down into the well.
. ) : The conductor pipe 8 typically has a nominal diameter of 30 inches.
25 A high pressure housing 10 is secured in the conductor housing 4, with its first
end 12 extending within the central bore 6 of the conductor housing 4 and its second
end 14 extending upwards from the upper end of the conductor housing. The high

pressure housing 10 is secured in the conductor housing 4 by conventional means,

well known in the art. A central bore 16 extends through the high pressure housing 10.
30 A first casing hanger 20 is landed on a shoulder 22 extending into the lower

portion of the central bore of the conductor housing 4 and is sealed against the

conductor housing 4 by means of seals 24 of conventional design. A hanger

receptacle 28 extends from the lower end of the first casing hanger 20. A first inner

casing 30 extends from the lower end of the hanger receptacle 28 into the well. The
35  first inner casing 30 is typically of a nominal diameter of 20 inches.

An intermediate inner casing 34 extends within the first inner casing 30 into the
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has a ngl:ﬁq' n}racﬂgﬁrdﬁﬁ%&lse&%@q?%%m”gg_to Kiechigh pressute hepsingntbrAag i s
l'anded in t emnuolmtS6ds fdrred bishweén thaebbigthinhePéRiig U2 ah@ e M HheRBSsiggeur es

a second i nngr Lng.42. such,that it extends in the internediate inhner
casing 34 into T‘tﬁ"%(?h&g fner gasing, ﬁg picaliy bgs gionyaal diameter e’ S8dRshes. casi ng

hanger 44 to the Imiy-ibemmeeiatedlumnhé\ﬂmbﬂsioﬁbmcﬁﬁi&l‘ﬂb&ﬁﬁftlﬁfbﬂn%négtslo g
orne

typically h Lngl di aneter of /8 inches. An annulus 46 is
b)élto :Neen %/he%??h%tf@%ﬁ]&ﬂﬁéﬁﬁémﬁﬁep P@é‘é‘i“%é %594’"5%‘3%%53 By Yary ennsidesably frgmu2. A
third c2Bi néhehaabgsy gitén,iaccomindemd thé idyuieinbAtsCsTihé Mell BAE thelRePbpdifor 9h

ressure hoysi , ove the second. casi hanger 44, and supports a
F hird inner B%Q%Pﬁémﬁg’ 'W&H‘%‘%ﬁ%ﬁ@&"ﬁ ?ﬁﬁ%c?wag%%%ﬂwonﬁﬂénd vl kngwn in

into the wethe.adn annul ar 15 pack off 54 seals the third casi ng hanger 50

to the high presgure housing 10. An .
gh p A'showR i Figure S?,aportGOlsformed in the conductor housing 4. The port

-) 60 extends through the wall of the conductor housing 4 and has an opening 62 in the
‘ 25  central bore 6 of the conductor housing 4. The port 60 is arranged such that the
opening 62 is disposed within the central bore 6 of the conductor housing 4 below the
first end 12 of the high pressure housing 10, and above the first casing hanger 20,
A flowpath for fluid, represented by arrows 64 comprises the port 60 in the
conductor housing 4, a portion of the central bore 6 of the conductor housing 4
30  extending between the first end 12 of the high pressure housing 10 and the first casing
| hanger 20. Fluid injected into the port 80 will follow the aforementioned flowpath,
passing through the first casing hanger 20 and entering an annuius between the first
inner casing 30 and the 'second inner casing 42. In the arrangement shown in Figure
1, the fluid flowpath comprises the annulus 46 between the intermediate inner casing
35 34 and the second inner casing 42. The annular pack off 38 prevents fluid from
entering the annulus 40 between the first inner casing 30 and the intermediate inner
casing 34. In an alternative embodiment, should access be required to the annulus
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pack-of f 45 sealing the second casing hanger 44 sure

housi ng 10, PPER&E|Mpditadrpinge diresthnen ?hem%e phthe S@nmhmmr gasrmz ocat ed
bet ween the gesfRrmbly, rﬁﬁb%rns%élpﬂﬁn&e%i t%'h%ﬂ&aﬁihéﬁm&%ﬁ: %rmﬁ go:ﬁ%ggm ect! N€

fluid flow path is al so contained t he i npi ngenen seal s
bet ween the fMPEgeBRR %!h%ﬁnteﬁegﬂu q@lrﬁém@cn@@mnegca@nanm Wﬁewapleeoﬁomf
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nd |cu ar to I nal

radially throu t he conductor housin

axis of the E"d%g'ﬂfa"(ﬁr sugatantiglly prevended. oSB!tCP '&@m@'@@emﬂdm chﬁms diftling
t 60 h

por may Bettihgy, eae gtva r@étte%évé:@rémgbn bhé'o ;SBTﬁzH lbgm%eﬁh@%c@g er

angles to the |ongitudinal axis. The ang
varied to di Ve ghﬁfeswrsw&omelfheamsﬁnblm 6$¢@%MDGWWMW’@%W at

t f]e desi r ed within the central bore 6 of the conductor housing 4 below the high pressure housing
. } - 25 10 between the opening 62 of the bore 60. One preferred arrangement is shown in
Figure. A collar 70 extends from the first end 12 of the high pressure housing 10
towards the first casing hanger 20, The collar 70 comprises a ﬁrst portion 72
extending substantially parallel to the longitudinal axis of the conductor housing 4. A
_ second-portion 74 of the coliar 70 extends downwards and outwards (as viewed in
30  Figure 1) towards the conductor housing 4. In this way, a fluid entry cavity 76 is
formed in the region of the opening 62 in the conductor housing 4. An inner opening
78 in the form of a circular slit is formed between the second portion 74 of the collar 70
and the first casing hanger 20, connecting the fluid entry cavity 76 with the central bore
6 of the conductor housing 4 and the fluid flowpath within the welthead assembly 2 and
35 thewell
An impingement sleeve 80 is disposed within the fluid entry cavity between the
collar 70 and the opening 62 of the port 60. Fluid entering the conductor housing 4



angle to the interior conponents of the well head assenbly 2, asy az '
al  owi ng tHwy o@smonent s external to the conductor housing $ctrRisHEs$%] gﬂsed
as required in order to 15 be acconmpbdat ed by ot her surroungl ng wel I head
equi pnent. Fluid entering the central bore & of the conductor housi ng 4

through the p 0 al lowed to ijmpi-nge directly on the outside of
the second i nﬂgbu@hﬁe@l& a"%&f%’?&@ﬁﬁ%&sﬂ§a‘ésreéﬁﬁr"8§'f’8%3’r pEYHRANdEe ¢ he
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redﬁced gr. lsijpsbeingiaeédpmraleeumpbﬁ@wt. bl slws the h@ilﬁdéﬂ:éhtl%lﬁeﬂéfsb% eet ed,

such as df, . cpt.tings, can.give rise to severe erpsion copponent s,
particul arly %ﬂgﬁ"’f*ﬁj' %’?&’3’ or ggd'kffe "g'f"gé'gﬁ'? g‘ﬁ' rﬁﬂﬂ"%a)agyloﬁgﬁd"%f@@ﬂbl y. A
sl eeve may beagwemblylend the reatdrerod therflvidlinerided t6 ®atinjatiedo ferEsion otdifts within

c@nduct or hougi.n bel ow t.he..hjgh pressure housing 25 10 between t

ogeni ng 62 oft?'F H‘%Hﬁg?éa%ﬁm@lg, %‘%e‘?’i@;b?&?“ﬁ‘?ﬂtﬁﬁ%b‘gﬂ%ﬂle mMIngRmAat ?'ﬁe"‘?:géure. A
col l ar 70 extEnislfurfreoafiowethikiimpingenénd Sleede 8talohé @b repfiadaide wiNoiRithe ndéH
towards the first casing hanger 20 ..The collar 70 conprises a first portion
72 extendi ng‘°é’?P6‘§’f§#PFgf?’9p‘%}ﬁﬂéﬁ?fe‘Pefﬁ6e“ﬁ??éJ PHTYNAI nal axis of the
gonduct 8"‘0 hogsi ng Als sowrsiadiguire plo aitriseninfetfaet dsbembly] d;élfeéilﬂr iﬁdi&&@d?s 100, is
ownwar ds and _out war.ds,..(as Vi in 30.Fiqure 1 owar ds .t he conduct or
houet g 4. 21 poPHpBRES e G e ePodtitag UeRg 4 STreen e Tra RBCRE 190 of
t he opening 6day e tdrmettuictothe poh by matihsbf afy of thestarBaNfiliigs 28d toniidifioh Or M

f/a circul lit is forned bgt th d i on 74 of, the collar 70
and the 11 o P RS KAGARIR N ors oSSR, comeion meart (v fusls =B femolemians:

t 'h'?hpen: ral lstﬁbﬁfn %icm‘s, éé\wleu egﬁuﬁgﬁ %cgmﬁnm l?mgamaﬂaﬁémdlef%@ﬁg@mnt i§o

W In we ead._..asse ) we . n i I ngenent Sl eeve

' O Spota” Show R ERR T piiel 102 exients ot ihe sAnausr RSEIgA 10 and 1 he
openi ng 62 otoinhinfuaition Gfth the pord 6ONTREIspiyot 182 KA Wb 0429 1S a8 ehd2 > MAY
2005 WD 02/ 44%%1.PCT/ USOl/1§$Z)£1 12 _through the port 60 and A he opening 62

is first caul¥yaths FINReRQE GRPuENtiong| depign spRYES srser e FEMBES or e
f1owi ng throughid the spigot d 0L bY hyep@\Of ke b 4.0 the central bore 6 of the
conductor housing. 4. .The |npingeneni, sl eeve 80 is_sho in Figure 1 as

bei ng a separate EBﬁﬁ’SﬁréH{e?Pa?ﬁ%?ea’Pé"&@stcﬁg‘ppﬁﬁ Afe spqob d{@esigrdingpe 5
sel ectipel y betaeshaasihver 112rid e hydRivEo ebiectiions! Thevatidl 120ndy b aay t he

wel | head asse y and,the nature of the fluid intended to be injected. If
erosi on occu¥ ‘fﬂ%f?d?ﬁ‘@ "H@b'g‘eei@g’e‘?fﬁlﬂf' ipto the wellijpad a‘b"@"%hée?ﬂ"?at ed

on the i npi ngaveeM2 BlpeferatiPa failldtre clodel Nake ddcavBat! ighé @Déﬂ%%@mér?@ﬁéﬂ@
- t8 geal/\gr?hégo‘?&@ég% &%g\?alvvg éor}l?r%‘ s;[fsrt]gm,n t%%q’luidt f?ov%;a?r(l: grr'é:l thoet inferriog 8f gnen s of
_ ) conductor housing 4 are sealed, to prevent fiuid leaking from the wellhead assembly 2
25  into the surrounding environment.. A flow loop 114 extends from the valve 112to a
riser interface 116. A riser (not shown) is used to connect the riser interface assembly
100 and the wellhead assembly 2 to a surface vessel or platform, from where fluid, in '
particular a slurry of drilling cuttings, may be injected info the wellhead.
It is to be noted that the riser interface assembly 100 is self contained and
30 independent of other subsurface equipment. The assembly of the present invention
thus allows fluid to be injected into the wellhead assembly 2 independent of other well
operations and without requiring other subsurface equipment to be installed.
In operation, a fiuid, such as a slurry of drilling cutiings, is provided at a
platform or surface vessel, from where it is pumped under pressure through a riser
. 35 connected to the riser interface assembly 100. From the riser interface assembly 100,
the fluid enters the port 60 in the conductor housing 4 and enters the fluid entry cavity
76, where it impinges on the impingement sleeve 80. The fluid is diveried by the



10 As showﬁjﬁ@@%ﬁure 1, ariser interface assenbly, general %@%}é?%ﬁf@ugs |

100, is to the port 60 in the conductor housing X

interface assenbly 100 nmy be connected td3the port by neans of any of the
standard fittings and connection neans known in the art. Suitable
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ay be | nj ect B Ch o icha i KRmefo bl teBbef h tyftuRind el gl
i.nt erf ace asd@niitgd above, thesamriulisotl between theffirsGibnenchsiwndikand the intehpediate

bsur f | : I h - i Al
Fubsur 206 b ER0ho o e B85 iy HGRE T o LS SRR
oper at i oHs aiypisally betfirstdonericasing 80idoes siobextenditesustia greater depthoeithin the
installed. | Qleﬂ%%rt iirﬁ&vne@iigtéﬂ'}rgrééiﬁﬁs a slurry of drilling cuttings, is
a pla

provi ded at ormor surtace vessel, fromwhere it is punped under
pressure through dsrincied above; disa sigpificant febire obthe predent irventiamsthaithley 100.

Fromthe ri | I Ry el inth
conduct or - holteMeidE by Rag B8 afrahpd for tiE pidchof oFE'hg e B Bhg B 7 1 1
i npi nges on afmemaplionpdmethod loé fuid irgectiontvaridd.owt withodt @ gukdedabyg being 2 5 MAY

2005, VP2 (b ASERAS ek i WY B o e odd Sl 25"
central bor eWEtanfwetllhaNb@'ﬁ@uumem iaﬁ_temgun to me_melﬂleaé fronna sufface waﬁomws t he
o 45 o AR L TEE o8 P 3 id REEREerblE
the [ower 5 MWMhudsmfitm& prioveii. df 2 goiei pn;eMraﬂMrhd,rde&ythé weflhead wher e
;:_;f 0o 54 med LSt B ﬁ)%&i&cnoarc%%Hn%datelJ thgeiﬁé'tél?a%on-to?% du?ée%a%%q' e
. 25 Referring to Figure 2, the wellhead assembly of Figure 1 is shown, with a guide
' base installed. The welthead assembly 2 has a guide base 150 secured around the
upper portion of the conductor housing 4 in the conventional manner. It will be noted
that the port 60 and the associated riser interface assembly 100 are positioned to be
clear of the guide base 150, allowing the guide base 150 to installed and removed, as
30 required, without disturbing the riser interface assembly 100 or interrupting fluid
injection operations.
Figure 3 shows the wellhead assembly of Figure 2 with a blowout preventer
(BOP) stack installed. A BOP stack 200, of conventional design, is installed on the
second end 14 of the high pressure housing 10. The BOP stack 200 has a downwards
35 facing guide funnel 202, used when installing the BOP stack 200 to guide the stack
onto the high pressure housing 10 of the wellhead assembly 2. Once installed, in the

position shown in Figure 3, the guide funne! 202 extends substantially below the



order to provide access for the fluid to one or nore Underground25 MAY 2005
f or mat i onsWOMM452innul us 46 is a nost conveni ent annul us t o perpsey/4fom
underground fluid injection in this manner ,as the internediate casing 34
extends to a |l evel deep within the well. In 10 this way, the risk of fluids
i nj ected into gdadnaedangrsd i n +th %gpﬁ

finding their wa t he s%%wlf)?lkgﬁg}%!ﬂgi %\stﬁoghway, hﬁg%ﬂ?@gggq

envi ronnent al 8&5%’&'&8’ qf dhe peesertipvantion allews thewemminmentsequired fer fivids injection to As

not ed above, tHassieBMEIUE CYRTTSEYY Il i i 0

i nternedi ate. |nner Casigggg% may a?@%SE%béﬁ%]%@%ﬁﬁeﬁﬁﬁéﬁgﬂa'?ﬁﬁ%ﬁﬁﬁﬁ%@@%,
it shoul d reaStEEF00Habe Msiallegdandempved.ias renuised, iwithout intedering @ah tdeesuidot
extend t o Suckhjectivhays®Rim.depth within the well as the intermediate inner
casing 34. As noted above, it is a significant feature of the present

ir:rventi on that the YVi§ ihgesefered embogimangs pethamresegtinvéntionthave ibeipn shown inf
fliui d i nto t hthewddonipasly urek heshdvet G L.ectio
carried out wtho &%c%ui Zigbas?’ggi%%gﬁ 20 requi #ra% .&kgédgéggh%@bg% é%gﬁkgn
this is of s;NB’Hf"P 28 whiheRiessn inveatien ard grodifisations ikereof can bes madadiye
equi pnent i s oid SKillddi the altWhBRY ddpRftthg rHude SHif r _vesse
w t hout the use of a gui dehbase. c!I'hi S igsﬁl n co%a@%@e?%@q%q%ﬁ@ad
assenblies and nethods of the prior art. If a guide base is required,
however, the wellhead || assenbly of the present inventi.on accommobdates the
installation of a guide base. 25 Referring to Figure 2, the well head
assenbly of Figure 1 is shown, with a guide base installed. The wel | head
asSenbly 2 has a guide base 150 secured around the upper portion of the
conductor housing 4 in the conventional manner. It will be noted that the
port 60 and the associated riser interface assenbly 100 are positioned to
be clear of the guide base 150, allow ng the guide base 150 to installed
and renmoved, as 30 required, without disturbing the riser interface
assenbly 100 or interrupting fluid injection operations. Figure 3 shows
the wel | head assenbly of -Figure 2 with a bl owout preventer (BOP) stack
installed. A BOP stack 200, of conventional design, is installed on the
second end 14 of the high pressure housing 10. The BOP stack 200 has a
downwar ds 35 facing guide funnel 202, used when installing the BOP stack
200 to guide the stack onto the high pressure housing 10 of the well head
assenbly 2. Once installed, in the position shown in Figure 3, the guide
funnel 202 extends substantially below the 2 5 MAY 2005 WD 02/44521
PCTIUSO /43771 14 second end 14 of the high pressure housing. As shown in
Figure 3, the well head assenbly of the present invention-allows the =
equi pnent required for fluids injection to be sited well below the second
end of the high pressure housing 10, allow ng the SOP

-



stack 200 to be installed and renoved, as required, w thout interzgm 2005
with the fluid 5 injection system Wile the preferred enbodi mnents of the
present invention have been shown in the acconpanying figures and

descri bed above, it is not intended that thgse be taken to limt the scope
of the present invention and nodifications ereof can be made by one
skilled in the art wthout departing frongiRmaspirit of the present
invention. 2 5 MAY 2005 15 CLAIMS 1. A well head assenbly conprising: an
outer housing having a central bore therethrough; 5 an inner housing having
a-central bore fther efwellhged assembbreanentising:t he central bore of the outer
ppusi ng, the inner EQH%&Mh&WﬁmmdéEéﬁtratbdrelmbmmoﬁdre outer housing; a
i rst inner.casing r r : H&Q%
casi ng bei ng secur edgétdﬁgrlﬁquﬁé@thggihg?%eﬁ Héelrb(;%t%fg? Fﬁi@%ts}?m“b;%égh Fsega{ré{e _fr,g?rll
the first end oborerastheautrshousing thrjnnarhoysipg having a sy and withig thequter SQUSIAG: i n
conmmuni cation w th t Bdirstemier ehsibg having bededtrar isorg hherttheougbr thediirshinner ¢casing

the central bor gk o AGedll &rel\GHPh e BtePREI Snd idcal rBRPETrd BRaioR IR

housi ng and t he end o I'nner casi ng; a second inner casing
secured in the RBRIBRBNGassenbly at a first end, whereby the port opens
into the ceatral bora pokt threugbutherouterusousind et vemmunivation mith thedcentrat here 15

first i ' ' ' '
st inner Cagt'ht@%ﬂgﬁq?ﬁﬁﬁe Eérg ‘?Benﬁ'gﬂnfgthég@nt?éi%g%ﬂtﬁé@ﬁte?ﬁédﬁﬂggbﬁeéﬁ‘ﬂw us

bei ng forned we he T1r seco I nneg,. casi.ngs; wher

f|owgat h for f|*§§'oe'}drﬁféE? inge hausaanadne frsh e OLtve iR e CRYSSH assorbl y is
instal | ed conpri ses a$acopdinner casingsecured in the wellhepdassembly aba fitst end, wherebyn

t Qg 1; Ie & S; t a{Id :ﬁ_@‘rf,eltﬁl%glﬁgmic{ ﬁéﬁﬁe?ﬂél?bo@omlﬁr&&é} Hoheifng Pﬁﬁﬂé_éﬂitﬁé‘ﬁfst eAs oNthel sd
secu s firs W e centra ore of .the in and
wherein a Bl & dretiiesEnd postine st prg atthg fepond s Ssihe B iln BOHE K en

t he openi ng ofbetweerpthetflirstiand iIsecangtianereasisigny and second i nner casing. 25
2. The wel | head assegidribysiicWrtieedidirféclibiinto a ivell inveticiriaewellisdaticassembliyr d

i nner casing sec in the | | head,, as | | Vﬂ.éhpégh
second inner d%gﬁg[@.gd c_gmp%eg\_qg\/\%f)?'ﬁ a@egﬁéﬁgﬁ%ﬂﬁgﬂé}iﬁ%&@ﬁﬂ clarm ,ehrSt
further conpri Sindfegpnd iNRergasingbat e i nner casing secured within the
wel I head ampenbly anghepdihenslsegndiihddricashgtiveetured tat it fist endwithtp tha cehtzal

annul us bet wee LE LAne ing and the second inner casing. 4. The
wel | head assen%loglé]ggkéI'ﬁefnh%?@’%ﬁﬁn 3, wherein the internediate inner

_ wherein a collar extends from the first end of the inner housing between the
opening of the port in the outer housing and second inner casing.

25 2. The wellhead assembly as claimed in claim 1, further comprising a third inner
casing secured in the weilhead assembly and extending within the second inner casing.

3. The wellhead assembly as claimed in claim 1, further comprising an
intermediate inner casing secured within the welihead assembly and extending within

30 thefirstinner casingin the annulus between the first inner casing and the second inner
casing.

4. The wellhead assembly as claim in claim 3, wherein the intermediate inner
casing is secured at a first end within the first inner casing in the annulus between the
35 first inner casing and the second inner casing.

5. The wellhead assembly as claimed in claim 4, wherein the first end of the
intermediate casing sealed to the first inner casing, the flowpath comprising the port
in the outer housing and an annulus between the intermediate inner casing and the

40 second inner casing.



casing is secured at a first end wthin the first inner casing in the

annul us between the 35 first inner casing and the second inner K] ?’EIW ?HUS
The wel | head assenbly as clainmed in claim4, wherein the first end of thé

I nternmedi ate casing sealed to the first inner casing, the flowpath
conprising the port in the outer housing amg an annul us between the
internedi ate i nner casing and the 40 second inner casing. 2 5 MAY 2005 16
6. The wel | head @ssenfileyweilhead aissartibly rasclsimedin claimt tdurtteonompsising @siebeeve

S'ef pos ﬁdt N t he digbédin tPﬁ(rgénl?él bb@o?ﬁg%gt%ag.gﬁs@@ Sth% BReve sﬂ\éﬁd.ﬁg‘gg Rihe
u usl I nr

casing. 5 7. Th%?’eﬂﬁg Lig pogtpﬁ ?}Hﬁ hoysiaAng e seqan 8H?Trcﬁ‘ﬁ'F‘9her

conprising a riser interface assenbly connected to the port in the outer

ih(rjltjzir?&:e a5;' gg nel | hh@dm@ﬁ%@d@syerﬁﬁlycé@bﬁ?ged '%atﬁilairi]h ”i‘t Efgﬂ?}j@'}gévﬁéhsﬁbﬁ? Irisepr
t hrough the fl oﬁgﬁ%&%gﬁﬁﬁﬁnﬁé%#% lhg nglg'g teig‘oé'ﬁ'gpned in claimS8,

wherein the valve us a fail-safe closed val ve. 10. The wel | head -assenbl y
as claimed in clgai m The wrtihead as$embly cispalbithedsin ddimes! whédefn @ HédrNAtdHade

gui de base. 11. { Mol I L& hod
conpri ses: @r ov?gﬁérﬁg&ge@n\eéﬁ%egy aggesi‘gﬂ&@ll 'hg:"ﬂagﬂd%&o@f% %%‘%%B%@f‘hg a
central bor'® theret hrough and an inner housing secured within the central
bore of the out8r holiké wellheaB@sserhbiyadisclatgedin dlalind, Whefdih tHe ilve sl safe
formed between agofdd wivd NNEr casing secured at a first end in the well head
assenbly bel ow the point of introduction of the fluid; the annul us
extendi ng between the first and second inner casings into the well. 25 12.
The net hod as ci@i nethd wedheddadsembipeaseiclairhéne if clsird 1,5 whateio dhie didwipathoist he

outer hougsng ésuisKIBEY Wit b dultelfigeOUt er housing. 13. The nethod as
clainmed in claim1l, wherein the fluid is deflected in the regions of the

poi nt of introduction. 30 14. The nethod as claimed in claim13, wherein
“the fluid is deflecthmetipddotivjecting a duiddnidianget, mblmhtmethodnemphm&l ng

ggts }Mre]en g gelgm nt ofprbm:ﬁgewénhéﬁh Qésthﬂ’y ﬁémgjarﬁ&ﬂeF ﬁtﬁnsufgetw}@f Fal bore
def egt ed by a s%}geve dﬁla%dgpéﬁleaho'ﬁ’fég %Q&HE%EJYWWHPEC%&%@%%&PU?RS QP*H@Q

bet ween t poi nt ofintradueing o tivid fo ehteran annulus formed between a first inner casing
secured at a first end in the wellhead assembly below the point of introduction of the

fluid;
the annulus extending between the first and second inner casings into the well.

25 12. The method as claimed in claim 11, wherein the fiuid is introduced into the outer
housing through a port in the outer housing.

13. The method as claimed in claim 11, wherein the fiuid is defiecied in the regions
of the point of introduction.

30
14, The method as claimed in claim 13, wherein the fluid is deflected by a collar
extending from the inner housing between the point of introduction of the fluid and the
second inner casing.

35 15. The method as claimed in claim 13, wherein the fluid is deflected by a sleeve
located in the central bore of the outer housing between the point of introduction of the
fluid and the second inner casing.

16. The method as claimed in claim 11, wherein the annulus is formed by an
40 intermediate inner casing extending between the first inner casing and the second
inner casing. :



fluid and the second inner casing. 16. The nethod as clainmed in claim11,
wherein the annulus is formed by an 40 internediate inner casid® HAP{eggﬁéng
between the first inner casing and the second inner casing. 2 5 MAY 200
17 17. The nmethod as clainmed in claim 16, wherein the annulus is forned
betweén the internediate inner casing and the second inner casing. 18. The
met hod as clained in_claim17, wherein the internediate casing i s secured

5 in the first Thner Tha®etgd as glainegstin staim il yvhenein therannulustisfownedbeatweerf the st
i nner casing anidterhbdiatethRertaging leadittigescohd windBcasifyg. The net hod as cl ai med
in claim1l, wherein the fluid is a slurry of drilling cuttings. 10 20.
The nethod as clained in claim19, wherein_the drilling cuttings have been
produced from dt§1 1 i e Bplbed es eaitnadinalgi 68 wherein thejptermediate cxping isseryedas
claimed in 8l aiimitielfirstitasr ebsing,eereby sedling theadnnlilugibdtveenaRé fils€nendasing and

si mul t aneously t%mer?némgh‘ﬂle?cé%ﬂﬁ ation being conducted through the second
inner casing. 22. The nmethod as claimed in claim21l, wherein the downhol e

operation is drilling. 20 23. The nmethod as clained in claim1ll, wherein
the fluid is imM%ct éethe methodhes oleiied in cldiine1 Bheleneia thé flmidisi al elubqa ot drilling
cuttings. ‘
10

20. The method as claimed in claim 19, wherein the drilling cuttings have been
produced from drilling operations conducted in the well.

21. The method as claimed in claim 11, wherein the injection of fluid is carried out
15 simultaneously with a downhole operation being conducted through the second inner
casing.

22.  The method as claimed in claim 21, wherein the downhole operation is driliing.

20 23.  The method as claimed in claim 11, wherein the fluid is injected into the well in
the absence of a guide base.



