20 June 2005 1 WELLHEAD SYSTEM COVPRI SING A SLI DI NG SLEEVE SERIUWE280% of
the Invention This invention relates to sealing of the annulus between a .
't ubi ng hanger and a 5 surroundi ng spool such as an xnmas tree, in a
wel | head assenbly having a laterally extending fluid conduit. For exanple,
the laterally extending conduit may conprise the production outlet of a
hori zontal xnas tree. Background of the Invention 10 There is a trend

t owar ds subsea conpl etions i.ncorporating increasingly |large bores. Current
subsea xmas tr eWELJHEAD-SHETEM &QMH&%MH\ %ﬁﬂéﬂ\?@%‘m§%ﬁt ric) can
be inefficient in ternms of space usage within the tubing hanger assenbly.
For large bore systens it would be advantageous to reconfigure the subsea
xmas tr ee Figld bEthelovestion mai nt ai ning a | arge nunber of down-hole lines

t hrough the.tubing hanger.. A soluti for 15 rel easing, addi ti | Lagdi al
space to fati MY ‘?9:1‘1 Irnﬁgeértobﬁ?"i’?gmﬂﬁl l?gmgl rbéim%eg f’h%l%g%zéw#? "t“ﬂeg
nmechani sinsi@éurdfidl spvei Ghth b emakingd weey i d. wélllad esbaiblpfhavinpge livesally subsea
xmas trees and caonpletions is constrai [He{gqaﬁue to.. rqu@gem&nts of, utilising
exi sting €xigpdiag dumlorndyis ke caamnplgsth ¥ Gxlensding sppduit magy CORPISEIE 51 ger
completio k {RPEEER el sewhere to permt using existing
BOP's. Ad f%#%%uﬁpparté%ﬁg?ﬁéﬁ&?he case of deepwater devel opnents,
significant cost savings can be achieved by using smaller standard BOP and

casi ng prqgrans i ill. maintaining - or increasing - the radial space-
avai | abl e?ﬁfiﬁgrl“ﬂﬁﬁetﬁ’ﬁﬁs%[v%ﬂm’t ubing. In this way vessel selection is made
- _easi er, j@MHerdeRCE tRAS BWHRIRT @bSead corfipletidr® Hoddpbesting aincheasiggly Aarge copuest ement s

..associated with the smaller BOP size. The problematic sjtuation. of. a drive
Cohar d | alCyEent,Bibsca TRAY &iep SHgen %(bogbp lP'aM‘i/GQR"PPFPQ R BSml | er

BOP st ackeffliéin ih HemlsH SHaos DGR Jidlift e bbiHehdrder WREMbIYSY PéPItdeHorgnnul ar

packoffs of prine |rrportaﬁlce. ‘Aly space saved-here can have a direct
systems it would be advantageous to reconfigure the subsea xmas tree system whilst

maintaining a large number of down-hole lines through the tubing hanger. A solution for
15 releésing additional radial space to facilitate 1ar§er bores would be to reduce the size of

the mechanism for sealing off the annulus void.

The design of large bore subsea xmas trees and completions is constrained due to
requirements of utilising existing standard BOP configurations. Therefore in order to run

20 larger completion tubing, space must be saved elsewhere to permit using existing BOP's.
Additionally, particularly in the case of deepwater developments, significant cost savings

A : ) ~ can be achieved by using smaller standard BOP and casing programs while still
'maintaining - or increasing - the radial space available for the completion tubing. In this
way vessel selection is made easier, and hence costs decreased, due to smaller handling

25 requirements associated with the smaller BOP size.

~ The problematic situation. of a drive toward larger bore completions co_upIed with
potentially utilising smaller BOP stacks makes the radial space taken within the well
system for annular packoffs of prime importance. Any space saved here can have a direct

30 impact on the size of the completion tubing that can be accommodated.

Essentially, the sealing requirement for a slick bore tubing hanger is to seal the annulus
between the tubing hanger and spool (wellhead, xmas tree or tubing spool), maintaining a




30 inpact on the size of the conpletion tubing that can be acCOnBaA0%y.
'Essentially, the sealing requirenment for a slick bore t ubi ng hanger is to
seal the annulus between the tubing hanger and spool (wellhead, xmas tree
or tubing spool), maintaining a t 20 June 2005 2 clearance while running
I n the hanger, and once the hanger is ip position, setting the seal to a
sealed condition. In the particular cast of horizontal production outl et
tubing hangers, it is usual to seal the annulus above and bel ow the

hori zont alcleetanbe while mrmnirg ingbehangkr, cod vaee thehahger ibimppsHingsatiing e seadsi ng

hangers), ,onl é a?egls %%é%b.?.ﬁé ! tg? aﬁlcu?ag agee %f thonzéntglef)ll‘od%tﬁ eat}&‘ﬂ& &gbﬁbg onal

Sunmary of° th SEERT A nG&n T ol Al e se" a

spialcg in ]Eltll-aﬁgelgs ﬁgtsdh@ﬁt%gedi s@mdnmhhheablovr?smﬂttemw ﬂredrofemﬁalj agleq I:nethecaa;]t:f )
wel | bore urd can | mpr ov t he nme ismfor. . 1Q sealin 9 t he
Annul us. v dOMGRIPH Soiiag haRery G BUPe NEBRE e T 8rPne P Hhptass getuied T
accommdgtsgéjomﬁ@%qﬁgl y the present invention provides a wellhead system
conprising a wellbore fluid conduit extending laterally between a tubing
‘hanger and a surrounding spool in use, the systemconprising a sleeve

sl ideabl e g ﬁhﬁﬁ%ﬁ P % leore fluid conduit froma position in which
it is clear he |ng anger / spool interface to a 15 position in

whi ch it Shalpsesantrinsentioherims v nejedsandditionalsspoad ini atubidgpbagerTiet welthead Wi t h

the sleeve positioned cl t anger. / s ool, interface, the

b e Pe kg Shterpataingeh Saera uehBote iR GHndial BRimpss e thst MG REC s s

It is capadli@gOobffsBal innbludCyes Ihitsis wa, el'hfg’%:@ﬂ:)oré fwn@u@@memeimgntamabes t he
need for the relatively bul ky annul us seals and their enerH|2|n

“nechani smecebvedatndd barewdingly It oitaseny Bxentioni RepWiRes| Borellhsadi &YSBRdUI ¢ .
20 Thi s %&iﬁgﬁﬁﬁ%msdﬁ%gé ﬂ%ﬂ&inaﬁﬁ AfenbiBbAARNY YeBILA 2 g&am@f%ae%b} Sncth SO

maki ng the c tion syst en1an In particufar 1ts s surfaces
or areas Ismmmslu&wpolj ibluee, tthe sjateayenmprising a sleeve slideable axially of the wellbore
ﬂuid conduit from a position in which it is clear of the tubing hanger / spool interface to a
15 position in which it seals across the tubing hanger / spool interface. Therefore, with the
sleeve positioned clear of the tubing hanger / spool interface, the tubing hanger and
attached completion tubing may be run or refrieved. As it is capable of sealing across this
interface, the sleeve eliminates the need for the relatively bulky annulus seals and their
energizing mechanisms above and below the laterally extending wellbore fluid conduit.
20
- This provides the dual benefits of releasing radial space while also making the completion
~system and in particular its seal forming surfaces or areas less susceptible to damage.
" Preferably, the spool is provided with recessed sealing pi'oﬁles affording protection to the
- seal areas during drilling operations.
25
The laterally extending wellbore fluid conduit may be.used to contain any fluid that is
conventionally conveyed to or from the wellbore via the tubing hanger. Most often in
productioh mode this will be production fluid, but the fluid could also be for example lift

gas, injection water or other fluids such as glycol for chémical injection, or fluids for

30 pressure and circulation testing.

The wellhead sealing system of the present invention may provide some or all of the

following additional benefits:




Preferably, the spool is provided wth recessed sealing profiles affording
protection to the seal areas during drilling operations. 25 The laterally
extending wel |l bore fluid conduit may be. used to contain any fluid that is
conventionally conveyed to or fromthe well bore via the tubbpgnbgager. Most
often in production node this will be production fluid, but the fluid
could also be for exanple |ift gas, injection water or other fluids such
as glycol for chemical injection, or fluids for 30 pressure and
circulation testing. The wel | head seal,ing system of the present invention
may provide sonme or all of the follow ng additional benefits: 20 June 2005

3 1. Reliabill i tyRengilityaindéd galical @adingg. 2. It can be renotely operated
usi ng si npl too&i ng, 3. Abjlity to acconmpdate 10,000 psi (69 MNm 2)
nomi nal maxifmum hESRIEF By psraEeddsing sHERE 1elg: However a fanily of such

seal i ng sysgens AByfity b6 aicRHGEe léjoi)&gsﬂsdm?z%ﬁ&hirﬁl‘ﬁﬁﬁhﬁum”e”b?r5 for
5,000 psi (35 MNm 2f° 15,000 psi (104 n?) and other duties as required. 4.
M ni mum t enpeElEng Pecsprisge adfasocass. Howeverafangly elosuch selingrrysteprsenay abl y

beyond at ej ) ) n I Fest. f i nventi on,
there is pr%%?ﬁgg‘é%laﬁ?g% E&géig?{;%n&?@&ﬁeg}bfﬁ%fg}%%g{% ui d conduit
extendi ng | &5,600psi (1048viNes?) and othéx dugjies fmregairedand a sur roundi ng spool in
use, the sygtem prising a_sl eeve sl.i.de iRl (A [ | | bore
f1 uid condufi‘t fr%ﬁ?@%&?ﬁ?gﬁﬁf%rWFﬁoﬁf’%b@%"QZFSQ ft%tlﬁé &?%ﬁg hanger /
spool i nt er prefeably teypadattcithér end. Whi ch it seal s across the tubing hanger /
spool interface. Further preferred features of the invention are in the

dependent clnaicoBrdanét with a first aspect of the invention, there is provided wellhead
system comprising a wellbore fluid conduit extending laterally between a tubing
hanger and a surrounding spool in use, the system comprising a sleeve slideable
axially of the wellbore fluid conduit from a position in which it is clear of the
tubing hanger / spool interface to a position in which it seals across the tubing

hanger / spool interface.

Further preferred features of the invention are in the dependent claims and
in the following description of illustrative embodiments, made with reference to

the drawings.

Brief Description of the Drawings

Figure 1 is a diagrammatic illustration of a prior art sealing arrangement

between a horizontal xmas tree and a tubing hanger landed in it;

Figure 2 is a diagram of a first embodiment of the invention, showing the tubing

hanger just prior to landing in the spool;

Figure 2a is a half section through parts of the spool, tubing hanger and sleeve,

showing details of possible sealing arrangements;

- Figure 3 corresponds to Figure 2 but shows the tubing hanger landed, locked

~down and sealed to the spool;

Figure 4 corresponds to Figure 2 but shows a second embodiment of the invention,

and

Figure 5 corresponds to Figure 3 and shows the second embodiment.

For horizontal xmas trees, it is conventional to isolate the annulus 12




in the follow ng description of illustrative enbodi nents, nade with
reference to the drawings. Brief Description of the Drawings Figure 1 is a
diagrammatic illustration of a prior art sealing arrangenent between a
hori zontal xmas tree and a tubing hanger landed in it; Figumngndeb®sa

di agram of a first enbodi nent of the invention, show ng the tubing hanger
just prior to landing in the spool; Figure 2a is a half section through
parts of the spool, tubing hanger and sl eeve, show ng details of possible
seal ing arrangenents; Figure 3 correspgnds to Figure 2 but shows the tubing
hanger | anded, |ocked down and seal ed”fo the spool; Figure 4 corresponds

to Figure 2uundfi@edu H@%e?[@%ir@%hul@f séa'llsem 1Y iRtAIRA betvide 1 gUr e 5

corresponds to Figure 3 and shows t he second embodi nent. For hori zontal
xmas trees, tubing @ng@hlibmditbﬁaurr@mdlggtr&@éﬂqqkel%@hﬂﬂewdmlwtlmme 2005 3a

surroundin a I all ed
 bet ween thgpItOQlﬁ E|Iér)1111gi;;bﬁézgnger %Eil'c’andln %ﬁ}gulr rqglgr%%‘%%g ?irg%ljsé} %@%g%bove and
bel ow t he t]ueq:domdtmnbomEhhn&ﬁro@acnmmletQOFﬁcgmt}e vstell aifhlmILis@Ad]eI(yeal 16
i sol ates fl Jdl t he n bor out | 0 fromthe
wel | annul ugmﬂlf“' dhoHpp ai]lll% sttﬁ E‘i‘%gfﬁ Pre uﬁﬁggoutlet 20
and bore 22fgem t he annul us 26 above 20 June 2005 4 The illustrated
enbodi ments of the invention seek to elimnate one of these annul ar seals

(either the top or the bottomseal can be elimnated, although for brevity
Figures 2 - 5




only show elimnation of the top seal). Elimnation of a seal 20062095 £ ¢ ee
‘radi al space, while making the conpletion | ess susceptible to danage
during drilling. 5 Two enbodi nents are described, one having the sealing
"sleeve located or stowed within the xmas tree or spool while running
(Figures 2 and 3; suitable nore for surface applications) and one with the
seal sleeve located within the tubing hﬁnger (Figures 4 and 5; nore
suitabl e for subsea applications). 10 Figure 2 shows the tubing hanger 10
bei ng r un Thetibusthedeamtedimeads of the poehtidiBseckhe elimémtd onp ofl thesean?@ai ealdxi al |y

slideable,.n a.ateral oductign fluid. autlet ,conduit ,20. conprising parts
20a and- Z(S%IBJeeﬁtﬂéCné? g tp% ig&?;rﬂ S?ﬂecagp%’oef mi%“ﬁ&ro“‘@ﬂﬁ&hﬁ”ﬁéﬁ@é’r ighres 2 3
respecti vehly shbhegéniatibs ot t@% iseIE dElh@intioh © ftald2hNgkt RANTR%E rhdiaP§RBEr | Y

| anded in the 1qi£pool (Figure 3). To allow the_tubi n%_hanger 10 to be run
or retri evétle maxingthe sgraplsfion less fyseapyiblada dpmpes dyringaiiliieg condui t part 20a
in the spool 18 body (Figure 2), clear of the spool / tubing hanger

interface. Figure 3 shows the sealing sleeve 28 stroked so as to extend
into the [Tavedenbodinients ekeedescniridnondbavieg theGeally sltvee laated arstwealr witial 16

(or a corres [ er .seal . not shown y. ke, run d_set . in _known
manner . F(t)lfe g%ggrptfeg, Hlfjgp??&yw@‘ié W%??ﬁﬁeﬁﬂ%aﬁg %aﬂﬂgsﬁlﬁoé%éorsé?#ﬁ?ﬁ or to
J stroki ngpplivatiehsp endoZd8with thd stalsdedve dodardi witlin thekufing heh@e YEigdies 4ind
required to form.a seal with apn annular area or surface 30 of the conduit
25 part 'Zébmq{eF‘H@bfﬁfgifﬂ'gs‘F?aﬂ’QgFa 5)}-1t is likewise required to make an
annul arygeal wth the conduit part 20a in the spool 18. Conventionally, it
Q preferred that nmetal seals are used in the production bore. Therefore

f - ener §igtrng shewalthe sgtieg hengshd@rbeing Ringinte tikaxmas trepor speal bet Ween t he

sl eeve 28 %pgt I 1 PRyt . : e I NCOr. ate
~annul ar 583 %u@n%gg?}?%%m% Csﬁd%?éﬁy %nrzgﬁlge%% rﬁlrhgc%\ég %’ﬁgg@%alﬁ%go%&g{l}tg? ion in

30 t he  r espoptisivg pern @0a tanp B0bse@étaling? Gaougho thenspool &8 faadembingl hdngem 10
respective ¢

lindrical seal areas, 30, 32 by.respectjve r surfaces 38,
20, e t nEBRND 5Bt B e B8 Hkn ffe Db ThES is propePlanded S
15 spool (Figure 3). To allow the tubing hanger 10 to be run or retrieved, the sleeve 28 is

i
¢

withdrawn fully into the conduit part 20a in the spool 18 body (Figure 2), clear of the
spool / tubing hanger interface. Figure 3 shows the sealing sleeve 28 stroked so as to
extend into the landed and locked tubing hanger 10.

20 The lower annular seal 16 (or a corresponding upper seal, not shown) may be run and set
in known manner. For example, it may be run on the tubing hanger 10 and set prior to

' ) stroking the sleeve 28 to its sealed position.

The sleeve 28 is required to form a seal with an annular are;'=1 or surface'30 of the conduit

25 part 20b in the tubing hanger 10. I is likewise required to make an annular seal with the
conduit part 20a in the spool 18. Conventionally, it is preferred that metal seals are used

in the production bore. Therefore self-energizing metal seals as shown in Figure 2a may

- be used between the sleeve 28 and the conduit parts 20a, 20b. The sleeve 28 inay
incorporate annular seal bumps 34, 36 which are transited from a clearance condition in

30 the respective conduit parts 20b, 20a, to an interference fit in respective cylindrical seal
areas 30, 32 by respective ramp surfaces 38, 40, as the sleeve 28 is moved to the left. For

clarity, the slope of the ramp surfaces 38, 40 is shown somewhat exaggerated. Such a




clarity, the slope of the ranp surfaces 38, 40 is shown sonewﬁﬁﬂ“nezoos
-exaggerated Such a 20 June 2005 5 sealing arrangenent is a devel opnent of -
the applicants' SBMS (straight bore netal seal) concept: see US patent no.
4471965. The nature of SBMS type seals dictates that surface finishes
shoul d be tightly controlled, 5 and mog e significantly, concentricity of
seal s and bores should also be strictly“controlled. 1In the Figure 2 '
enbodi ment the tubing hanger nust therefore be | ocated accurately in

al titude aerdingargngesment & afelepment obthiec applicsnts’ SBMD (witaight bereguethlysealThi s
- magni t ude cy is achievable, for exanple already
“bei ng rouf&%gpéﬁééﬁ$g?&on tggfﬁéguse' of horizontal penetrators.
El ast oneri ¢ and ot her seal types may al so be used to provide 10 the

annul ar s et nd t uit 0 20b,, The

o oove: 20 TR Rl SISt fionits W sirlice Sanhm oM LhE LT RSP BRIt by

any sui t abh@mofegpaficatly, cel@siicits af s@nsdd:ﬁrbomé%é&!hla%owaﬂvan{m1mm to

those fam liar with valve and /or oilfield technol O%@ laBecause t he sl eeve
|

28 ext enddn fheokigiite? spbetinrat yhel tibinghhangen Buptthergforeibe lgeated aaprately in
exteriorly %ﬁi ﬁldf ﬂﬁat{BEn%aitllcﬁ?F tth@ts a@ rklé%(le ;Ig%&keeggr?éﬂllgt ?&%W%ﬁlt@&?tgﬁ gs hown

in flgures est SU|ted surface

condui t pmStalIaﬁ’@aacaumoyrmm:htee&bla fned:mtnpkezllgeaﬂy)bgng reaeine i28:lHivd tethease
‘operatlng roke Figure 4 eve 28 is
or it 1+ pPhbEfARiel picfors ERSlsiers SSHey S i imaitse PE iSO o ie

runni nglcaﬂréahﬂﬁlaﬂmlalbeMeehtﬂﬁestheae aB@R@ondiith£RMOLEIOLON.  Figure 5 shows
Lll;?e sl eeve 28 stroked outwardly into the conduit part 20a in the spool. In

I s enmbodi nent the tubing hanger 10 nust again be |ocated accurately

vertical | yp@fdeveioR Jaﬁtbetsﬁepeé&tﬁéén% Ife{}sctaf d é}%n%zk& ﬁu&% %ﬁﬂéb?

correctly. However, In this case it may e p055| e to dtitize t
sl eeve tomeﬁhan@alald&gh'fcat h@d/ombydxgﬂtmmgms p’lell dmowo tb dbastofamiliaForith halse

pur pose, the UI thpart .2

Papor: ng SUraEbHEE iadBg Brcle BRARHY 2Rt TR R R0 i
t echni guseinctam Beactssitlld exteridrit (eq fort artual adtaaiivh o¥fthé Bleebd)othe eﬁqbadlmt 3
embodi menth V‘P ; Ovﬁéju?gs % hac{ 3 tish gesrt] %lTi e%rfolr gurlf'cg:g 5136(:1 dIQAe relatively long conduit part

20a accommodates a relatively long sleeve 28 and sleeve operating stroke.

In the embodiment shown in Figure 4, the sleeve 28 is held within the conduit part 20b in
20 the tubing hanger body 10, for running and retrieval of the tubing hanger and completion.
~ Figure 5 shows the sleeve 28 stroked outwardly into the conduit part 20a in the spool.

In this embodiment the tubing hanger 10 must again be located accurately vertically and

in rotation to allow the sealing sleeve 28 to locate correctly. However, in this case it may

25 be possible to utilize the sleeve to "fine align" the tubing hanger prior to lockdown. For
. this purpose, the sleeve 28 and/or the conduit part 20a may have suitable tapering guide
surfaces at their mating ends. The same fine alignment technique can be used in relation

to a variant of the Figures 2 and 3 embodiment, provided that the hanger is locked down
and the annular seal is set between it and the spool after such alignment. For example, the

30 -tubing hanger/spool annular seal may be installed above the lateral conduit 20.

The sleeve 28 of Figures 4 and 5 can again be stroked into position by any suitable

mechanical, electrical or hydraulic actuating means. As such actuating means are




and the annul ar seal is set between it and the spool after su@ﬂJHP?ﬁqm%nt.
-For exanple, the 30 tubing hanger/spool annular seal may be installed

 above the fateral conduit 20. The sleeve 28 of Figures 4 and 5 can again be

stroked into position by any suitable nechanical, electrical or hydraulic
actuating neans. As such actuating neans are 20 June 2005 6 contained in

t he tubi ng hanger and/or the tubing han@er running tool, this enbodinent is
nmore suitable for subsea use. In other respects, the enbodi nent of Figures
4 and 5 i sontaingd irthettebihghBargyeb adtl/ofetht tfind-hgigeeamaingridol3 thid krabodimamt 12005
12f 31 BP-0TO002]. CLAIMS 1. A well head system.c risi a | | bare fluid
condui ¢ e Pl BF SHaR S e i TEPestD, (g CDRGRICT] A FEvEe § BRALa1 g
spool in Ugflarkd'de SHDbEMEPIFiLSHD afd 3] eeve S slideable axially of the
wel | bore fluid conduit froma position in which it is clear of the tubing
“hanger / spool interface to a position in which it seals across the tubing
hanger / spool interface. 2. A well head systemas defined in claim1l
conprising recessed sealing profiles 10 provided in the spool, w th which
- the sleeve co-operates to formthe interface seal. 3. A wellhead system as
- defined in claiml1l or 2 in which the sleeve is stowed in the spool for
‘running or retrieval of the tubing hanger. 15 4. A well head system as
defined in claiml or 2 in which the sleeve is stowed in the tubing hanger
for running or retrieval of the tubing hanger. 5. A well head system as
defined in any preceding claimconprising a single annular seal between

t he tubi ng hanger and the spool.

O




20 6. A well head system as defined in any preceding clain1con§pﬁ§P%§0%%
SBM5-type seal between the sleeve and the spool and/or tubing hanger. 7. A
wel | head 'system as defined in any preceding claimconprising an el astoneric
25 seal bet wagkddre sl eeve and the spool and/or tubing hanger. 8. A
wel I'head system substantially as described with reference to or as shown in
Figures 2 and 3 or Figures 4 and S. Abstract [Fig. 2] SLI DI NG SLEEVE
SEALS For horizontal conpletions the present invention permts the use of
one annul us sealing elenent 16 as oppoé%d to the conventional two (one
above and one_bel ow the production outlet in the well systenm). This
provi des t heéChddMSenefits of rel easi ng radi al space while naking the
conpl etion system | ess susceptable to damage. A sealing sleeve 28 is
slidable between a retracted position as shown, for running and retrieval
of a tubi ng hanget wellheadh gysigm eopmprisiagl apwelibore fuidrrepdug expeading Haterly f or
seal i ng bet e i Ity s f . ks ol 18
ord the to b}l%g‘gﬁ%"nég {e&r%ﬁn% (Slféﬁge} L HrroufRFYL41 R ThetPem 20Bprididk F5120€

5 slideable axially of the wellbore fluid conduit from a position in which it is clear of the

tubing hanger / spool interface to a position in which it seals across the tubing hanger /

spool interface.

2. A wellhead system as defined in claim 1 comprising recessed sealing profiles
10 provided in the spool, with which the sleeve co-operates to form the interface seal.

3. A wellhead system as defined in claim 1 or 2 in which the sleeve is stowed in the
spool for running or retrieval of the tubing hanger. '

15 4. A wellhead system as defined in claim 1 or 2 in which the sleeve is stowed in the
tubing hanger for running or retrieval of the tubing hanger.

5. A wellhead system as defined in any preceding claim comprising a single annular
seal between the tubing hanger and the spool. ' .

.. 20
6. A wellhead system as defined in any preceding claim comprising an SBMS-typé
seal between the sleeve and the spool and/or tubing hanger.

7. A wellhead system as defined in any preceding claim comprising an elastomeric
25 seal between the sleeve and the spool and/or tubing hanger.

8. A wellhead system substantially as described with reference to or as shown in

Figures 2 and 3 or Figures 4 and 5.






