ADAPTER SLEEVE FOR WELLHEAD HOUSI NG BACKGROUND OF THE
I NVENTION 1. Field of the Invention This invention
relates in general to subsea wel | head assenblies, and
specifically for an adapter having an inner profile of
a wel | head housing to be placed within a | arger
wel | head housi ng. 2. Background of the Invention Wen
drilling subsea wells, a | ow pressure wel | head housi ng
is installed with a string of conductor casing or pipe
extending therefrominto the sea floor. A high
pressure WIDARTER SICKEVEJFFOR WEELHEADAHIOUSINGe bore

of the high pressure well head housing with anot her
string casing extending therefromto a deeper depth.

BAQiGROUND OF MHIWENVENTESNNg that extend deeper into
the subsea well, until at |east one string reaches a

production depth, are suspended from casi ng hangers

1 B0Ast kiR he bore of the high pressure housing. A
tubrng hanger 1s then | anded for supporting a string
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wélldal Baghidpousi ng has either an 183/4 inch inner

di anmeter, or a 135/8 inch inner dianeter upon which
t he casing hangers | and upon. As is readily understood

' i the art, a casing hanger designed
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In an 135/8 inch high pressure wellhead
When siilipgsalreatvelingdge préseurb avelhesfd housingisghstplieslswitlr @string of
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and tubi ng hanger assenbl | es. . .
another string Casing €xtending therefrom to a deeper depth. Additional strings of
casing that extend deeper into the subsea well, until at least one string reaches a
production depth, are suspended from casing hangers landed within the bore of the high
pressure housing. A tubing hanger is then landed for supporting a string of production

tubing that receives the hydrocarbons from the subsea well after the deepest string of

casing is perforated.

A standard high pressure wellhead housing has either an 1834 inch inner diameter, or a
13°/ inch inner diameter upon which the casing hangers land upon. As is readily
understood by those skilled in the art, a casing hanger designed to land within an 13°/5
inch high pressure wellhead housing cannot engage the bore of the high pressure
wellhead housing as is required. Therefore, once the high pressure wellhead housing is
in place, previous assemblies required using the compatible casing hanger and tubing

hanger assemblies.



A drilling vessel can conplete all of these tasks at

once. However, sonetines drilling ships pre-dril

nuner ous subsea wells by drilling and installing only

the | ow pressure and hi gh pressure wel | head housi ngs

with their associated strings of casing. This allows

the drilling ship to keep a supply of the sane

equi pnrent, and nove qui ckly from one proposed subsea

well to another. Later a drilling vessel cones al ong

and drills further down to install the inner casings
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housi ng, but can accommobdate a 135/8 inch casing

hanger. As is also readily appreciated by those
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in previous operations the operator was |eft w thout

lowgrerd dherethrrugh do rhey highr essuieewoliient haesing byt aen agcommpdate a
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pressure we 1 housing. The hi gh pressure well head |
capipg hiangerh Ao wevin s preyidys operafipnsaifie gperetor avag deft wilthaidoptions

within the housing bore. The ter .has .an external
o e s T PRI B B SR (BB Mo
of the high pressure well head housi ng. The adapter
al so has an adapter bore with an inner adapter | oad
SQQ@%A%%K“?EHE&&% Ih. A casing hanger is carried in
t he adapter bore, and has a string of inner casing
suspended therefromand is cenented in the well. The
A suabseagwélthegd rassemnbdiy fonatdubsdanwell inaladingra loyagressure wellhead

ho%?lgg Ihdaxenrn'g a string of conductor piping extending therefrom. A high pressure

wellhead housing, having a string of outer casing suspended therefrom, lands within the
low pressure wellhead housing. The high pressure wellhead housing has a housing bore.

An adapter is positioned within the housing bore. The adapter has an external load
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In the subsea wel | head assenbly a maxi mum si dewal

t hi ckness of the adapter can be greater than a maxi num

sidewal | thickness of the casing hanger. A | ower end

of the adapter can also be free of connection to any

conduit extending into the well. A lower end of the

adapter can be free of connection to any conduit

extending into the well, and can be axially bel ow a

| oner end of the high pressure well head housi ng. The

subsea wel | head assenbly can al so have a plurality of
shiohloer it kaods en exivesiag hgdfshoutder dfahe mghrpﬂeqsxmetwaﬂnemf housing.

t he adapter and .0 n to.the
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th the string of production tubing
m%gﬁf %l%g;éﬁ%ally through the casing hanger and the
string of inner casing to a production depth within
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housi ng bore above the interior profile. The subsea

wel | head assenbly can al so have a subsea tree assenbly
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axitlly | thieagh Iﬂmsmg hahigetiang the Sitihg 09 ifer 048R toCAPioddction depth
suspended therefrom lands within the | ow pressure

willin thee¥dl housi ng. The high pressure wel | head housing
has a housing bore with a housing | oad shoul der forned
therein, and an interior profile formed in the housing

In ity Bibssei witlihead| bm@btyh ehehlugls pregsuro wdllsdad odsing camnalso have an
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prési@re hwelilicad Housidgs hﬁuhdi@ter @n Ro@pi dockgy enemieR @he locking
i nner adapter_|oad shoul der forned thereon,
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mqmahek iy beronerable 4p engage and disspgags dhointerior PEtfllag ﬂ‘et gqlapter can

aléonﬁl?tﬁéloﬁa\}érﬁf h&ﬁrter’%eﬁﬁ%s@ﬂbf}aﬁgﬁEeahﬁgl?acrnrgbgég ﬂh@ Holl§ing bore
ter bore, an as a strirng of innér casin

ab@uggenﬂgvﬂmnéﬂefron1 The casi ng hanger Iandlng on the

i nner adapter |oad shoulder. A plurality of flow by

ports are fornmed in the adapter that extend froma

| oner end portion of the adapter and open into the

adapt er bore above the adapter | oad shoulder. In the

subsea wel | head, a | ower eng of the adapter can be °
free of connection to any conduit extending into the
well, and a | owernost end of the adapter can be

axially below a | ower end of the high pressure
wel | head housi ng. The casi ng hanger can have a hanger
seal assenbly that sealingly engages the casing hanger
with the adapter bore, and the adapter can have an
adapter seal assenbly that sealingly engages the
adapter with the housing bore above the interior
profile.



The subsea wel | head assenbly can al so have a subsea
tree assenbly connecting to an exterior profile forned
on the exterior surface of the high pressure well head
housi ng, and a tubi ng hanger supporting a string of
production tubing extending axially from subsea tree
assenbly through the casing hanger and the string of
i nner casing to a production depth within the well.
The tubi ng hanger can be carried within in the subsea
tree, or the tubing hanger can land within the
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framiBeabiea tree apsembhp threnghdheepsingdiapgids | andi ng a hi gh

pressure well head housing with a string of outer

casi ng suspended therefromw thin the | ow pressure
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preventer with riser assenbly is connected to the hi

loging membeneparsilaty wneass wyl didhgresalie igfenefReficatFating Hanger
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assenb
casing hanger Iandlng on the inner adapter load shoulder. A plurality of flow by ports

are formed in the adapter that extend from a lower end portion of the adapter and open

into the adapter bore above the adapter load shoulder.

In the subsea wellhead, a lower end of the adapter can be free of connection to any
conduit extending into the well, and a lowermost end of the adapter can be axially
below a lower end of the high pressure wellhead housing. The casing hanger can have a
hanger seal assembly that sealingly engages the casing hanger with the adapter bore,
and the adapter can have an adapter seal assembly that sealingly engages the adapter

with the housing bore above the interior profile.

The subsea wellhead assembly can also have a subsea tree assembly connecting to an

exterior profile formed on the exterior surface of the high pressure wellhead housing,
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BRI EF DESCRI PTION OF THE DRAWNGS FIG | is a
sectional view of an adapter or adapter sleeve
positioned within a high pressure well head housi ng of
a subsea well constructed in accordance with this
invention. FIG 2 is an enlarged sectional view of a
portion of the adapter of FIG 1 engaging the high
pressure wel |l head housing. FIG 3A is a sectional view
of an upper portion of a subsea well that is drilled
with a subsea tree assenbly. FIG 3B is a sectiona
and evnlofig hangewesupnootrg astrofg of mudnm’mn\mbihg tehandi'ng axially from

rilled with a,subsea tree ssenb t he.
s irEs SBPBE B S deReg et bE Sl i e Sipine to a
pﬁautﬁioagiepthl%lzﬁm fhel WelB THE @&buegwmngw &l Bf cairicRUbigeR invBk|subsea
that is drilled with a drilling riser and bl owout

tregs oy Bsteinghangerag land wigin thegpdapiebssur e wel | head
housi ng, and having the adapter of FIG 1 within the

hi gh pressure wel | head housi ng.
A method of landing a casing hanger and a string of casing suspended therefrom within

a subsea wellhead housing includes providing a low pressure wellhead housing having a
string of conductor piping extending therefrom, and cemented into place within a
subsea well. The method also includes landing a high pressure wellhead housing with a
string of outer casing suspended therefrom within the low pressure wellhead housing,
and cementing the outer casing in the subsea well. Then positioning an adapter within
the housing bore. A casing hanger with a string of inner casing attached thereto are then
landed on a load shoulder formed in a bore of the tubular member. Then the string of

inner casing is cemented in the subsea well.

In the method, the positioning an adapter within the housing bore can be is performed

on a vessel at the surface of the sea, or with a lift line.

Prior to landing the casing hanger with its associated string of casing, an assembly is
selected from a group consisting of a subsea tree assembly and a blow out preventer
with riser assembly is connected to the high pressure wellhead housing, the casing

hanger and the string of inner casing is lowered through the selected assembly.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional view of an adapter or adapter sleeve positioned within a high
pressure wellhead housing of a subsea well constructed in accordance with this

invention.



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT
Referring to FIGS. 1 and 2, a | ow pressure wel | head
housi ng 11 of a subsea well assenbly is shown with a
conductor pipe or casing 13 suspended therefrom Low
pressure wel | head housing 11 and conductor casing 13
are preferably a conventional outer well head housing
and conductor string assenbly as utilized by those
skilled in the art. A high pressure well head housing
15 having an outer casing 17 suspended therefrom
FlGardis awienh'rgedanctldmal viawrdf edpolotyorl ofihp ndapserrod RE| 1 hegaging the
hpu be readily appreciated by those
m§EPFF e“ﬁn?%%}gp &outer casing 17 extends into the
subsea well to a deeper dept h than conductor casi ng
13. High pressure wel | head housing 15 has a
FIG 5t i sestional vigsuphan wprss podivataf grsuppeavell thet is driled with a
@&%d% 0% al 1y therethrough. A load shoulder 21 is
ormed 1n bore 19 of high pressure well head housing
I n conventional well head assenblies, a casing

15.
er lands on.loa houl der. 21 .wit
FREHEE 4 B A N el B bR R e gt wi
subB&l 1 AeRABLE @ddhavidg tHegsdapter Cors FIY ﬁﬁﬁtﬂlﬂﬁﬂ@dﬂ% pressure
wi thin high pressure well head housing 15 during the
weithepd hopsingng conpl etion process of the subsea well. A
grooved profile 23 is also forned within bore 19 of

hi gh pressure wel |l head housing 15. As will be readily
FIéprﬂr isc acationylyvieWosfea sibsed exctlli that medmalied, wgh codelling riser and

rofile 1 al utilized fo and .
oIBGEN Rrfvelon, O, B e migh e, Rllnepd My e, having the
adaptehofFI. g Rvithie s bigh predshfeeadinbalitdlmgl5. Hi gh

pressure wel | head housing 15 is typically a

conventional high pressure well head housi ng having an
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and tubing hangers interacting directly wt

pressure wel | head housing 15 al so have to have an

ter di ter nough to en bor.e .
R 8ES, T bl 772 00 YR, FRREE, RARe Tt gawpnen wer
asseMtbly d$ ah®e rwithiatcondudtdr pipe est. caingeI Nahispeaded, thaRfrom. Low
adapt er,_or gdapter sl eeve 27 is |landed wthin bore 19

pressuty; Wellhspd Sevsng hhbapg capduston <sige 13, arppagferably 27 conventional
oukf RiFibdd/hdidRg and éér{d%cﬂop %ﬁ% diRABIyeAs tfized BY BIRE §l&1ﬁ‘&i in the
wi t h casing hangers and ubi ng "hangers with snal
arfej A clugh epressurss wemmeaéxh@rsml 15 dwainghew| aiéer Cings 17 muﬂmded
e dapter 27..4EXL rnm
th&‘nfr@rﬂu ctiszg tlgln nd es o%cg{)%ﬁ rg%surezilelll%eaﬁ OHSHEJ% i}f) a&'s w111 be
reaiklly| dpprediatedus fhgselﬁ(lm’ﬂi‘m taclan; wteﬁaash@nﬂsemﬁdblnﬂtobbé albsea

9 of . hi essure wel | head housing 15. Adapter 27 is
well oz dﬁrqugrﬁ%r thancopdygioreasing A%eﬁilghmswe érr?ﬂﬁiqdahouﬁag 4> has
a %S@Mﬂ@%ﬂﬂaﬂ: Hesetdtioy thh LGB extendRge ztx%l ¥rethrou h. A

i ncl udes ocklng assenbly 33 for Iockr ter
logdh shstuldes 2rlellSafqrrJné tin brirgH 9peke bighr pregwire eusr@ 15. In
3 I
co&éengsgag kvl'egﬁ’le ¥ %Li’fes %% rela_rﬁcps %)rggsséglgceié(r 21 with a
strm@l bﬁ easihgh Sm@eﬁtgedlﬁereﬁeﬁe rSubE@ubﬂl)Eldadltﬁna]I casidgnBangers and
assenbly 33 preferably includes an outer |ocking ring
35, which could be a split 5ing or a CGring, having an o
outer profile that matingly engages grooved profile 23
of high pressure housing 15. Locking ring 35 is
preferably biased i nward when adapter 27 is | owered
i nside of high pressure well head housi ng 15. Wen



external |oad shoul der 29 of adapter 27 |ands upon
| oad shoul der 21 of high pressure well head housi ng 15,
a cam nmenber 37 is operably actuated axially downward
in order to camlocked ring 35 radially outward into
engagenent with grooved profile 23. Upon canuning | ock
ring 35 radially outward into engagenent with grooved
profile 23, locking assenbly is actuated to its | ocked
position, thereby |ocking adapter 27 in place relative
to high pressure well head housing 15. A seal assenbly
st@8gsi of pasaige ﬁ@blaﬁdgbfwiﬁlﬁmﬂl@h prtpsace nwellbeadh hewsbegr 15371usiog the
t.hat as cam nenber ctuat.ed with a running too
a3} oI G b SBEABYPR o' engagemont i th
bore 19 of high pressure well head housing 15 and the
exterior surface of adapter 27. In the preferred

A grenyss peaftle 24 dnplse umed Wth@gb?rg 12 ofdigh pressurevslihead housing
1?%@@9?%@%&9@ &@Mht&iy by tﬂ%@ skifledl lif Cihé Qnt Fx%o@&f profife 13 is

best shown 1 n 3B, adapter 2
typncelbenalmyl fion écbomgsamlnsqahm&aﬁwmg cba@gesmmaaeg hagger assembly

r wi_t hin b anger_4 n
i Tigh Spestl, Wt o nk R g SREShr R ot 15 i
typicalty a dmtfﬁltfbﬁaloﬁlghllgéssmfee@slllfeed Welsihig advingumi 1) Jibch inner
and bore 31 of adapter 27. An.external | oad shoul der

digmeter. dcgerdingly, ?ﬁ%&l@é}ge@ Gh{ bingohangersinfgraptingdifeciy with high

r@:ﬁgﬁgﬁaﬁﬁc@&’ HoBQifs 14PA% haadiShak! e burtd dpirne@é}a\pfd%rengﬁgh to
as ca3|ng hanger 43 is lowered within bore 31. A seal

engagechrse ADhemfereab Irigercaseruefdy bawing ablenst g d8uipcla didmgtsr enust
be 11l%dadapter 27. As will be readily appreciated by
oSé'skilled in the art, seal assenbly 49 is operable
mnth a running tool (not shown) that can be suspended

fromthe end of a qrill pe o e. A flow
ARgmastyeLy, sqa‘i? tfiSl"éPg‘?HS‘HI %ﬂe?%?kdlav#dawmagpmp@r?f fggh gressure
wéllRR 8bustfe 15 Auspay PoF 1o'§ﬁy s aarB° QR MWarh WSl iRteracting
| oner end of adapter 2 extends axially upward

witin gasingdhangerp aml»évartﬁbms hangme\mhngnalkr [sgeemprenges. o external
d
loﬁf(éh%hl(ﬁlo %Sb Es Hg&p&y ?n L‘)?t%g rssjﬂﬁgcl:e &t a[d%éT [ &? %n?llload %1)(/)ulder

pretrerre reir1s a plu
29pﬁrghgesﬂibad shioubdbri2i ¢fhisigh @ressurp ovellihoad héus&rgapi etheR Addpoer 27

ow, of urin the ntin ocess o
snchoriinaore 19 (o bieh HcS s Ba RN | TouRg,F T AgRFo g ibyalso
pr@f@ﬁbgﬂé aibatr PenttRe B8vifiKiah a1 béretICexdérldingddBERth3dughS AldApter

flui conmuni cation with an annulus fornmed between the

2Tquelsrabbinglades alocking iasfgmbly Takor hepkum agdapter %’é i} plaegrelative to
t 0
il GRS YehLid Budly 851 ERGF Wnbl o) b RGPl
engapga géapiart? 7 vathieee 12 abhigh preasuge wellsead rlndu:hmg .31 af t e r
flow by ports 51 are utilized during the cenenting
process.

Referring to FIG. 2, locking assembly 33 preferably includes an outer locking ring 35,
which could be a split ring or a C-ring, having an outer profile that matingly engages
grooved profile 23 of high pressure housing 15. Locking ring 35 is preferably biased

inward when adapter 27 is lowered inside of high pressure wellhead housing 15. When
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Casi ng hanger 43 includes an upper end 52 extending

radially inward frombore 31. Another casing hanger 53

having a string of casing 55 extending therefromis

al so lowered into the subsea well through bore 19 of

hi gh pressure wel | head housing 15 and bore 31 of

adapter 27. A load shoulder 57 forned on an externa

surface of casing hanger 59 engages and | ands upon

upper end 52 of casing hanger 43. In the preferred

enbodi nent, string of casing 59 extends into the
exserhaldeadrtioulden 29 off radahiert 2 Tolandeydn laadl shaildee 2é nifduighi pressure

A. se assenbl i S associ ate h
wiliEhodsic Dy « SaBRHYNG i Sef Ry SsBET pHbLY 95BN in order
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and out of engagenent with a running to suspended
camuypg dogh Fiag| Ionsadillyaoutivard inde reina@gerrraét &thj grgoyesl profide 2
S
lophn BBl 8 AP o R R p s B S HRED 1 e Bfﬁg’é’g%‘m
refativé id leglPpressurd Welllerd bousorg kﬁf h| gh pressure wel | head
housi ng 15. Tubi ng hanger 61 is carried within free 60
for suspending a string of tubing or production tubing

A @&ali BéenblfN 89 G4 BEEEaMR | dositiOhéd Afadeht Edthingntes 3@%banssas cam
fromtubing hanger 61 |ocated in subsea tree 60
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i e A U i

oftardeptbrab’k Iaslwmfeyreéznda@dimemgl spaleassraghdy 30ds iangethlatiogeetal seal
53 in own 1 art for sealingly

erdiporit R BOH R Bhedft ' cosing hangor 53
wi thin bore 31 of adapter 27. String of tubing 63
extends from_tubi ng _hanger 61 through_ stab and .

Ag best shopva igddEspil W%QBaﬁ‘gaPE% PdEe rraferably wshigey ansimterpg load
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subsea wel production p rec ives wel
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bo%‘engf' e? ?er %; té%b Sger f anahl s?lgtrﬂgfr Il’}'] efos ueg egr? élt}V\%uter su%ace of

casing rmeﬂgee (131 engiged! pE lané$) dpao daid thoﬁlﬂeﬁ 4eef Gﬂaptérm’l Becasing
enbodlnepts sho in FIGS. 3A andg% caS| han er
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bore drilling riser and casi ng hangers adapted to | and

within an 18% i nch bore of @lgh pressure wel | head °

housing 15. As will also be readily appreciated by

those skilled in the art, the operator also has the

option of not using adapter 27 and conpleting the

subsea wel |l by | anding casing hangers adapted to | and

within the 181/4 inch bore of high pressure well head

housi ng 15 in a conventional manner, thereby providing

the operator with the flexibility to utilize nore than

one drilling package for conpleting a well. Referring

to FIG 4, |ow pressure wellhead housing 11, high

pressure wel | head housing 15, and adapter 27 are



than on a subsea tree. In the enbodi nent shown in FIG

4, tubing hanger 61' is carried within high pressure

wel | head housi ng 15. Tubi ng hanger 61' is carried 15

within bore 31 of adapter 27. A bushing and | ock-down

sub assenbly 62' |lands within bore 31 of adapter 27

upon | oad shoul der 57 | ocated at the upper end of

casi ng hanger 53. Bushing 62' is a wearabl e bushing

upon whi ch tubing hanger 61' |ands within adapter 27.

A string of tubing 63" is suspended from tubi ng hanger
wﬁhm thiefubseangelb Asrvadbetreatily pppsaigteddy thdse skilded mdhngrt bore 31
. ally there hrou h for th con ance of wel
it e il Stfion v GG BERSBPE e ShichBitaes oling of
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drilling through a subsea tree such as subsea tree 60,
woul d be | ess expensive than drilling through a w de
bore drilling riser. Wile ghe invention has been o

shown in only three of its forms, it should be
apparent to those skilled in the art that it is not so
limted but is susceptible to various changes w t hout
departing fromthe scope of the invention. CLAIM



1. A subsea well head assenbly for a subsea well,
conprising: a |low pressure well head housi ng having a
string of conductor piping extending therefrom a high
pressure wel | head housi ng adapted to have a string of
out er casing suspended therefromand to | and within
the | ow pressure wel | head housing, the high pressure
wel | head housi ng having a housi ng bore; an adapter
adapted to be positioned within the housing bore, the
adapter having an external |oad shoul der adapted to

pﬂoelmﬁompaasago 6S irergivien actll shodd filem thé subisen weljjfformoewsyanee to the

hea hou an. ada bore with an adapter

s\%g%aotr‘? orﬁgwghetwgﬁé?‘dﬁtnea first casing hanger
adapt ed to be carried in the adapter bore and to have
a strlng of i nner casing suspended therefrom

Inftfﬂ? sreferked sypodimebra dallipg na%féatléﬁowcileﬁﬁw%lapneﬁ égd portion of
tIff fhd &%&ﬁﬁ%g %ﬁfwn f Fe&0 gg £ L2 iR Bl ALARY R string
adapter

e carrie ore and to havg a string
oﬁﬁasmg |4é ratt@cahsd thereto,gp brvdeel thhmgh fdriding risae6t Zawldhe borgsif sgbsea

ed toI t he r.st._casin
st e 13 EBRR LR onSaE Bty Lou e Uy 47 1o tane
u;ﬂinsmﬁ Q;ﬁoﬁlﬂél\/\EEfbftddeptEt R3! Cagifg ﬂgnger 53, with string of casing 55
attached thereto, is then lowered through drilling riser 67 and the bore of tree 60 for
landing upon upper end 52 of casing hanger 43.

As will be readily appreciated by those skilled in the art, adapter 27 allows an operator
to lower casing hanger 43 and casing hanger 53 having smaller diameters through a
narrow diameter drilling riser 67 and through the bore of subsea tree 60. As will also be
readily appreciated by those skilled in the art, such an assembly is typically less
expensive than a wide bore drilling riser and casing hangers adapted to land within an
18% inch bore of high pressure wellhead housing 15. As will also be readily appreciated
by those skilled in the art, the operator also has the option of not using adapter 27 and
completing the subsea well by landing casing hangers adapted to land within the 18%
inch bore of high pressure wellhead housing 15 in a conventional manner, thereby
providing the operator with the flexibility to utilize more than one drilling package for

completing a well.

Referring to FIG. 4, low pressure wellhead housing 11, high pressure wellhead housing
15, and adapter 27 are installed in the same manner as the previous embodiment. In the
embodiment shown in FIG. 4, however, casing hangers 43 and 53 with their associated
strings of casing 45, 55 are lowered through a BOP and drilling riser assembly 67"

which connects to outer grooved profile 25 of high pressure wellhead housing 15 rather
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hanger and the adapter to seal an annul us

t her ebet ween; and a second netal seal assenbly adapted
to be di sposed between the second casi ng hanger and

the adapter to seal an annul us therebetween. 2. The
subsea assenbly of claim1l, wherein a maxi num si dewal

t hi ckness of the adapter is greater than a maxi num
sidewal | thickness of the casing hanger. 3. The

subsea assenbly of claim1l, wherein a | ower end of the
adapter is free of connection to any conduit extending
thantoo atdnbseastde. In the ethbedishisdhawass &6 4, tobing hanger &]' is carried

erei.n a | ower e f.t t [ L f iy
W p s ML bksine | e kRERBEAAES Al 5 THE Wity bore
31 of addpdr|2y. RebiRing dnaWedk-&wh Qfb 486mblyE2' RHESHith@ bore 31 of
wel | head housi ng. The subsea assenbly of claiml,

5,

adgpter 87 ypethload ghgitldar 57 lecatedrat theripppican of cpiing kanges53 Bushing
AP i -k ] AR

oY gt b SR WA R L o bR Ragher 2. 4

sttihg ofdaupingr 68'osd sispendedefrom Bibiriph baspeb Sda defisiegbé \production

PRERHPY B3t g et la R Hiny At B e i grom

thBamsses weilt h t he adapter bore.

Utilizing adapter 27 allows an operator to land and install casing hangers and/or tubing
hangers through a riser connected to grooved profile 25 on the exterior of high pressure
wellhead housing 15, or through a subsea tree assembly connected to grooved profile 25
of high pressure wellhead housing 15. As will be readily appreciated by those skilled in
the art, typical tree assemblies do not have a bore allowing casing hangers with an 18%
inch outer diameter to be lowered therethrough, but allow casing hangers and tubing
hangers having 13°/s inch outer diameters to be lower therethrough. Accordingly,
adapter sleeve allows an operator to lower casing and tubing hanger assemblies through
both a riser assembly and a subsea tree assembly mounted to high pressure wellhead

housing 15.

In both assemblies shown in FIGS. 3A and 3B and FIG. 4, the operator utilizes a
narrower drilling riser 67, 67' for lowering and landing casing hangers 43, 53 and their
associated strings of casing 45, 55 into the subsea well. Drilling riser 67, 67' are also
utilized for lowering and landing tubing hangers 61, 61' with their associated strings of
tubing 63, 63' into the subsea well. As will readily be appreciated by those skilled in the
art, the use of a narrow bore drilling riser is less expensive than wide bore drilling
risers. As will also be readily appreciated by those skilled in the art, adapter 27 can
easily be installed within bore 19 of high pressure wellhead housing 15 with a lift line
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7. The subsea assenbly of claim1, further conprising
a tubi ng hanger | anded on the second casi ng hanger and
supporting a string of production tubing therefrom
the string of production tubing extending axially
t hrough the first casing hanger and the string of
i nner casing to a production depth within the well.
8. The subsea assenbly of claim 1, wherein: the high
pressure wel | head housing further conprises an
interior profile formed on the housing bore axially
omtb av dettieindtivadhas Hweh deadeobhdting thiugh cpsieg hangersveddptedate 1land

housi ng;, and. t he .adapter further conpri.gses a.l ockin
wilgigen 4 RS pegioe Rshuru bR GRaRasot et 4. 5
addpidd db 98RDage séa_'ﬁﬁglg 2hgdbore Nf bf &daptdd-27TWRh QUDFKainch inner

assenbly of claim8, wherein the adapter further
digwpisr.iSsek amadvantase dy usede|to aparater Yhe REivesbasiigh yell that has

; hQUisfizl Q7 cBidblot Basing 13

AP HED RIRHE L IR FeRRENRINER Al 3, oot Easing
arcidtighr pressacg wellhead housing 15 and outer casing 17. Such an arrangement is also
advantageous to drilling operators who realize that, based upon the equipment available
at the surface, drilling through a subsea tree such as subsea tree 60, would be less

expensive than drilling through a wide bore drilling riser.

While the invention has been shown in only three of its forms, it should be apparent to
those skilled in the art that it is not so limited but is susceptible to various changes

without departing from the scope of the invention.



a subsea tree assenbly connecting to an exterior
profile formed on the exterior surface of the high
pressure wel | head housi ng; and a tubi ng hanger
supporting a string of production tubing extending
axially through fromthe subsea tree assenbly through
the casing hanger. 11. A subsea assenbly for a subsea
wel |, conprising: a |l ow pressure well head housi ng
having a string of conductor piping extending
therefrom a high pressure well head housi ng having a
CEAIMS) of outer casing suspended therefrom which
| ands within the | ow pressure wel | head housi ng, the
hi gh pressure wel | head housing having a housing bore

1. t hA uibies SellBkal A8 b o 8 8lbse® R LoitppisRigh and an

interior profile formed in the housin bore axi_al

abovée ovmereﬁﬁ@sﬁswal&lqaé aqusing hadeg a sﬁwgagéen@ctqsdgmg sHepding
within th ﬁ g&ﬁlng bore, the adapter havi ng an

external Toad shoul der that |ands on the housing | oad
shoud tiegh, p@psuasl a;ﬂlheadbhmesmg adtap&ld @dhapteea stromgdof outer casing

shoul der for d t her n oper abl

to engageShd ?:ﬂ §}é€i’i§{g q‘ﬁeg’i ilat“él FD LgFeWﬂﬁ‘ead
a |over eflsiaf, thoBighYeRbAE Weﬁhéafd%uﬁﬁg B@M?@hd)ﬁ%ﬁlgtbbre

any conduit extending into the well and ower npst

end asfadepier m&déf’ be pogisipegd vithia|tghapsing fore, digjadspter having
hi gh pr GS&L{JX M?iesqguﬁlgyéd fbd 18 1&@%&“:911&% Bad shoulder of
carried in t apter ore aV|ng a string er

casing s uh@hrgﬂqniessherveeﬂmem heusmgcmdianqdhptaglere Ivathohmgiapter

on the aqggé s oufde agrmeé) H‘llelde%gl and

a first casing hanger adapted to be carried in the adapter bore and to have a
string of inner casing suspended therefrom, the first casing hanger being
adapted to land on the adapter load shoulder;

a second casing hanger adapted to be carried in the adapter bore and to have a
string of inner casing suspended therefrom, the second casing hanger
being adapted to land on the first casing hanger;

a first metal seal assembly adapted to be disposed between the first casing
hanger and the adapter to seal an annulus therebetween; and

a second metal seal assembly adapted to be disposed between the second casing

hanger and the adapter to seal an annulus therebetween.

2. The subsea assembly of claim 1, wherein a maximum sidewall thickness of the

adapter is greater than a maximum sidewall thickness of the casing hanger.

3. The subsea assembly of claim 1, wherein a lower end of the adapter is free of

connection to any conduit extending into the well.
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a plurality of flow by ports forned in the adapter
that extend froma | ower end portion of the adapter
and open into the adapter bore above the adapter | oad
shoul der. 12. The subsea assenbly of claim 11,
wherei n: the casing hanger further conprises a hanger
seal assenbly that sealingly engages the casi ng hanger
with the adapter bore; and the adapter further
conpri ses an adapter seal assenbly that sealingly
engages the adapter with the housi ng bore above the

4.i nt eTheosubpeaodsisérably 13 clalinel, suliesaa adewendidyofahe efaptenid free of

cdr R TR S Ru BT e RO BRRLY HEPRIE M na of
thehighiReRin@RvdlihesEhousinge! | head housing; and

5. The subsea assembly of claim 1, wherein the adapter further comprises a
plurality of flow by ports extending from a lower end portion of the adapter and

opening into the adapter bore above the adapter load shoulder.

6. The subsea assembly of claim 1, wherein the casing hanger further comprises a

hanger seal assembly that sealingly engages the casing hanger with the adapter bore.

7. The subsea assembly of claim 1, further comprising a tubing hanger landed on
the second casing hanger and supporting a string of production tubing therefrom, the
string of production tubing extending axially through the first casing hanger and the

string of inner casing to a production depth within the well.

8. The subsea assembly of claim 1, wherein:
the high pressure wellhead housing further comprises an interior profile formed
on the housing bore axially above the load shoulder of the high pressure

wellhead housing; and
the adapter further comprises a locking member, the locking member being

operable to engage and disengage the interior profile.

9. The subsea assembly of claim 8, wherein the adapter further comprises an

adapter seal assembly that sealingly engages the housing bore above the interior profile.
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a tubi ng hanger supporting a string of production
tubi ng extending axially fromthe subsea tree assenbly
t hrough the casi ng hanger and the string of inner
casing to a production depth within the well. 14. The
subsea assenbly of claim 13, wherein the tubing hanger
is carried wwthin the subsea tree. 15. The subsea
assenbly of claim 13, wherein the tubing hanger |ands
wi thin the adapter

10.  The subsea assembly of claim 1, further comprising:
a subsea tree assembly connecting to an exterior profile formed on the exterior
surface of the high pressure wellhead housing; and a tubing hanger
supporting a string of production tubing extending axially through from

the subsea tree assembly through the casing hanger.

11. A subsea assembly for a subsea well, comprising:

a low pressure wellhead housing having a string of conductor piping extending
therefrom;

a high pressure wellhead housing having a string of outer casing suspended
therefrom, which lands within the low pressure wellhead housing, the
high pressure wellhead housing having a housing bore with a housing
load shoulder formed therein and an interior profile formed in the
housing bore axially above the housing load shoulder;

an adapter positioned within the housing bore, the adapter having an external
load shoulder that lands on the housing load shoulder, an adapter bore
with an adapter load shoulder formed thereon, and a locking member
operable to engage and disengage the interior profile, wherein a lower
end of the adapter is free of connection to any conduit extending into the
well and a lowermost end of the adapter is axially below a lower end of
the high pressure wellhead housing;

a casing hanger carried in the adapter bore having a string of inner casing
suspended therefrom, the casing hanger landing on the adapter load
shoulder; and

a plurality of flow by ports formed in the adapter that extend from a lower end
portion of the adapter and open into the adapter bore above the adapter

load shoulder.
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12.  The subsea assembly of claim 11, wherein:
the casing hanger further comprises a hanger seal assembly that sealingly
engages the casing hanger with the adapter bore; and
the adapter further comprises an adapter seal assembly that sealingly engages

the adapter with the housing bore above the interior profile.

13.  The subsea assembly of claim 11, further comprising:
a subsea tree assembly connecting to an exterior profile formed on the exterior
surface of the high pressure wellhead housing; and
a tubing hanger supporting a string of production tubing extending axially from
the subsea tree assembly through the casing hanger and the string of

inner casing to a production depth within the well.

14.  The subsea assembly of claim 13, wherein the tubing hanger is carried within

the subsea tree.

15.  The subsea assembly of claim 13, wherein the tubing hanger lands within the

adapter.



