PRESSURE- COVWPENSATED FLOW SHUT- OFF SLEEVE FOR
VELLHEAD AND SUBSEA WELL ASSEMBLY | NCLUDI NG SAME
generally 1o 11 ow shut - oM INGBMING! “Gse ' Gi T an
generally to flow shut- use in oil and
~gas wells, and nore particu,@fly to a flow shut-off
sl eeve that can provi de pressure-conpensated shut-off
for a surface or subsea wel | head. BACKGROUND A common
of f shARESSURE-JOMPENSATED HEOMW SHUB-OFF SLEEY# FOR
of tWELIGTEAINAND SEBSEA WELIoASSEMBL PINELWDING SAME
in the conductor pipe, wth an external well head
housing at the upperFiensor Theexdnatoral wel | head

housjng wi ll. be | ocated approxi matel hes
£} odh¢ Bt In{REOD FHER BEPEINtp ophlisalt pleptesniog bieghcpil and gas

wefl€ Rl nadie phARhiRbl o @ ffow Sut-8EGldeQd tHaf caastbWide prefure-compensated
internal or high-pressure well head housing is usually

shutendbfor a senfacetos sugsgeveBigpdof the first string of

casing. This first string,of casipgg wll be cemented
in the well, with cenment fl owi ng up around

t he Acasmmyn bfistoughedhhigue andele¢sodrilhingea dinst gagtiod |adwthe hole and

) ts | ted in th er nal | . head, housi

insb it e E0T Bink o1 18 T P n s o AR s yfelfesd housing

at 1@ ippRy @d.t i extambngellipall Hoasing Rellivet lecsed apyﬁbklhﬁmy at the sea
housi ng. and connects a drilli ng riser _and blo

flogr. J\héﬁtté? opgatohdriiinthe el 1o psrsord dapthgnd istplls *ﬂfgst section of casing.
AIPE@JL‘@EH @k hl’%hl-ﬁrest,shf‘enwelﬁfebéi hoﬁslﬂ'% l%klllalltyQO&rte%laét ®Hhe &’ﬁﬁ} BSd of the first

nor nal y i nst al | east” two nor e strlngs of
StfmfwgslnEaHhS fizst siring obfcatirgs Wb a@n@t@alguth@wnangéh cgment returns

0 T MR L S5 o ks o

- exsomm uanms Jotikieg Clirvefiv w ppd retrairhoyieqaétedeaseniibed

abo is not satisfactory. For. exanpl e rea.
e a510PRRr piPieS Raetife SR orbe Hre g ap i Bing ind comect
a cfrﬂﬁlﬁgihée@ ancY %mpp&mma&s ke ﬁ%rame@ha‘ae @budigd. AWeloberator will then
This formation has a pressure that 1Is

dr]ll t&ﬁ é‘fellttﬁ gﬁcafqﬁéiebt,héélgt& permallyiipstalk atdeast Hwp mgye strings of casing. Each
u&%p 'ﬂ’?th% ¥ cafng BihRP UNESuRRE enSGHRA Sill &Y in@lséell in the internal

led into, the formation 708 tends to wash
WQllthadmllShlgwater and sand flowi ng upward 704 to the

Sea [{J s(fl%grrjg %‘tlgllrés ’f/b g{xé 9@' 1&1% mt\é’%e t[-x%~I QXKVZS’#‘ rfa tegﬁgﬂ%eedescribed

cont al ne uct ur lnte ri e con
abdObiswiok kathéacoanpio rkaaple, M&rarﬂum thteGhlf iod Mﬁudmahas abeenar pressured

enpl oyed over cong, t r fl ow
said Eutpenen 1 SRPTREBIL a0 D4 Pelt o e 7] el i ppmetion has o
pré@0reliRatg gﬁb’xet‘ﬂaﬁ Chcr;ﬁés@ﬁx@ aMBRNed FloolbySapprdidhately050-250 pounds per
5,184, 686 scl oses system for avoi ding washout .

sqp[@m,gv@y {pst)hgfhegycgtl@(h iptog ther fogmation 708 tends to wash out, with water and
sand flowing upward 704 to the sea floor 702. If the shallow water flow 704 is not contained,

structural integrity of the conductor pipe 706 will be compromised.

Various techniques have been employed to overcome the shallow water flow problem.
A cement is available that is of a foaming-type that can be employed to retard washout. U.S.
Pat. No. 5,184,686 discloses a system for avoiding washout. However, that system requires
using two different size drilling risers at various stages of the drilling. This makes the

technique very expensive.
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using two different size drilling risers at various

stages of the drilling. This nakes the technique very
expensive. 1 In another prior art system as shown,

for exanple, in Figures 1 and 2 of U S. Pat. No.

5,660, 234, incorporated by reference herein, an

external well head housing 19 has a nunber of flow

ports 21. An external valve sleeve 23 nounts to the

exterior of the external _well head housgbg 19. The

ext g[Pr?é‘PmGéPU%r Uf &xhan 085 sheway fog| ergmplsy mpligutss tlvner2 of U.S. Pat.

NOIEE60, a5 iifidobratEd B R el hérén E@texteN% éeﬁ,\gd 23%ing 19 has a

and a cl osed position (Figure
numtgs of flgw) porﬁlac%mrﬁgtm@watvms@agmz& reufits devtheosxttario? bf the external

e r e 23 1 moun
NS oo S heicRlel FKE, ALEEVE ED RIS el an open
pashtendFasteohef USeBit. Ns. 265280 and 8 cloheirReisied (Fade 226¥0J.S. Pat. No.

e fromc r et and/ or water )

5 PG PoPlediies e SR By (e tsiatseat el vabipstesve 23 is
mbilntéd GUhe exdtbriorAT tﬁef@c\M}nalfv@lthﬁ‘cﬂmlsi%g 10 Bndritg U:[z@to%m@fseal is exposed

U S. Pat. No. 5,660,234, nmud mat 11 is a type of _
toaeeases #eay FdAossblsampes Fam cemenkretupns anHior patdr ﬂmyngagondltlons
as qal ly a few hundred feet,

éﬁgkﬁg%g32$%%£E?%gﬂ?ﬂi?ﬁ%@ﬂ%led The conduct or pi pe-

13, Aoshwayd, Jor exbopte, BeFigmellest .S, Hataliet £660, 28y v mat 11 is a type

oL B s RS P32 HEE e I e E b Hormay

fed3 thﬁdxleﬂ]Sfeai | ﬁﬂﬂ, ca'[htﬁlcfb@nﬁipéﬂ@rmﬁhm@i Ifhe SondidRROPHEA3, normally
é& HU g Iandlng sub 15. The | andi ng sub
abfslt mghes B &raéfretfﬁe%% e insialied in OmEntiongl guanker. thhe mygtmat 11 may

beldarAbdltd the GEA ﬂ@&t @das' Y gﬂ:@ ygto fns{%llpcf" The- coyf@ctor pipe 13 is

conduct or pi pe has an extensiron 17 that exten
suppenel pthéne] rawamg 1 by alending Pl % déde lmugmpdﬁtxs artubular member

XL RAR mQ)r the AUk fhh d;fﬁ E Yhé 15%1\15%@&%%989 éoﬁguc]fgr TJ; f’_’;

ext er nal wel ousi n I's a ar
menb€ne benductgr alppllﬁlrl"ab |at1)cxtn:hs1bh oWt reklsnd&lahbpaclﬁﬂlandmg sub 15 a

R g RIS e e S S et
heebihpeads Hoatsd Abubd mehter B:LLY BPlurMAl Ve fISWERYE 22 %pﬁ@:ﬁ around its

seal s 24 and nmay nove between an open position,
cgq%wﬁerprﬁcFﬁ@Lﬁxg;rrzal dplve sisevei monpts s§dady toty, ex{qyxoa of the external

%%?g@%@%&@ W\i}\% %§tenﬁhgé§@e lsl@ev%'g & sg’e{lﬁ 2 gl‘ldgglgg E?'Rove between an

en noved downwar )
qmsinosi@inn ashshomst mrﬁigure\?abﬁ/él Ssllh?evléo 2366238, bl acosadyposition, as
t I extern val ve
SR B"ERUADS WSS, PN Secona | When KT Boy Fesif o, he closed

Iiolsmonn&ic&lxkeiﬁal malv@fsletehezewarm@k gl fldve adoti@ugieNlowt orts 21. The

the at_the surface of the sea may drill
{Veﬁgg‘& %%a@hhe @eht ppenpesition gAY depth wil |

st OpA?texslfH%”nstallatlon of the external wellhead housing 19, the drilling rig at the
surface of the sea may drill the well to a second depth. This second depth will stop a short
distance above water-producing formation 25, for example, about 200 feet. The
water-producing formation 25 is a loose, unconsolidated sand formation that produces water
~and has a formation pressure that is about 50-250 pounds per square inch (psi) greater than
the pressure at the sea floor 12. Without precautions, water and sand from the

wéter—producing formation 25 will flow up the well to the sea floor 12 and wash out the well .
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di stance above water-produci ng formati on 25, for
exanpl e, about 200 feet. The water-producing
formation 25 is a | oose, unconsolidated sand fornation
that produces water and has a formation pressure that
i s about 50-250 pounds per square inch (psi) greater
than the pressure at the sea floor 12. Wt hout
precautions, water and sand fromthe water-producing

td széfgtlérgdﬂ didmeidr | (torfskrfll@nﬂja thé\Epepbr wﬂlQeltnlilﬁatS dlifngQRe sekgnd phase
and wash out the wel to a very nﬁge di aneter.

otihA SwH pbA PPNt ahave thyreatat-piedyging forré%tm te drilling the
secofd., QﬁﬂﬁQherpfns{ahg a Wikt stﬁﬁg &91' gt27.aﬁooﬁ% ehclaﬁlplary embodiment,
wat er - pr. oduci ng formation . erator then

terngsing L3 126 orr2Btinghtes urnglamfttec aad mgummrted hy oﬁ@béwewﬂérayits upper
HEJO ?ﬁ“ rI)egrtato ct:err]r?en AL ¢ dn%i? if] Cl%lcke): ag 1cat§g ba& nufneral 31. The

I'S Sup orte

cetﬂct&tng o@ﬂﬁtloﬂ' iwcdnpa{tamalr Vﬂﬁltm’llﬁrfplﬁgf‘@mas ﬂtbgo;ié?at@ﬂnay position the
| ace, as indicated meral. 31. The cenentin

Seﬁ?ehaaeffr&% 3 %‘Oécﬂﬁﬁimu%ﬁ‘éﬁ its \W%P@@Fpﬁor?&oweqmt Réfyips to flow up

aﬁcﬁ’ ghehe 'ﬂoWn@ 93i Th@gpctrhﬁr maf md Qﬁ@ &l th%gscgb 842%L 29 in an internal
IStanceaoveltSIanlng prOI e to all ow cenment

praftle imihe dandideosnbu)d bekavd theextarpd wellbsgd horsing 3. A Fplét ring 30 on the
. I, t

Sg%tel{earg%& 29'.[9%}1%38{\‘?8 a%'g? elﬁlt%enlglg%gg g%bﬁ%g g%ﬁllngge %cﬁ.‘g ‘Egnger 29 to the

lmdﬂ@smhllsmhd spdiacinp 3033 m@paﬂfﬁi toAn@p:htotthe grogpv80y am: mtheing tool (not

SFORT 15 00, Per 2¥o (L 2ah e rinh i BBet T 1O apfiliy fge s insaled

betieed the sEREh®RE 29 dridBe BAding sl ased to snap lnto t he
groove by the running_tool (not .shown

No. 4ftgdhe oemgnt hag sqth@e SBHBIOR ngéfﬂlzg pﬂAhh%lﬁ Zféﬂtﬁgo‘g’ééﬁ U.S. Pat.
I\'IoS 5 (?'355@11-)' Bflou eh%@e%te'i %?odﬁgﬁ t%'h 239 t&ﬁ%&ﬁ@ a short distance

ing sub 1 ter the ce s set, the operator
lielrwn th:tr wlates pwdpcxhotfotmdtt@n@ﬁoﬂ'hs hmlsm hple 1aG bepshout 1RG5 inches in

O t hr o g T &de tnveQ r o%fugé o fo%d‘% ragrd%'):?/ashout in the
dé’? llp% | SdI B%af ow F B

W&r@’ro@feﬂtﬁufdrﬂ@uémﬂﬁHAﬁeﬂ dﬁﬁmgTh& pperator bahiss ﬂﬁypﬁm hole with a
about 12. 25. %‘es in. dianeter, and kno ril
foaping-tuRfd F@w&s gy foRRIRgIPS \FERC o PErRGRLST d %suian ncreating a

HaRRne VBluB cald eI tlfléJ{ivE“PM Rar @ Xeastdlut. The Gpbiator Mbn feli@s out this
operator swabs the pilot hole with a foam ng-type :

thiadregstion Fhike st ip ﬁgprpylp@tqhe%m%pmh?em@émmé | oose
SandTlileC b dt h&g Bt t}xa{s L%rcl gf %al%@mf'tl Hsla.{'a%‘sér{oﬁgh to accept a
wel | Washout -

o retar or then~r

deborsl stiihg fofl casing BSwiith fdlﬁre%iﬂly taboxmab rinotiestih eligm@g:. tlhe second
26 inches ip dianeter

T third h t ) '
St QLEAHRE By M AREPsrnal 8T - Pre'égqf%mglléheéﬁ gﬁl@#& %&‘éé‘BPer end. The

Rter® GRMesd hbGnP37 qg%‘f@c@tﬁlemnﬁh typs ﬁfdefrﬁér@obvytmn the external
about 20 1 nches in dianeter. The second strin

wellliead) hegsing k9 amqrfﬂbeaswahovm ithUgh Bt é‘é%Lﬁr%Z%@ﬁ ﬁ@adw 1991. The
?]x?ergélzlnv%lvg eaege § ¥s ©HBE%Ea ?ontﬂc ea{gﬁor dfrlhé? E)?@tlnaf’\@lﬂ ﬂ%ﬁ@‘ﬂousmg 19 and

a convention i nsert
hy bé Bx;bd%ed GO(trEferaEﬁd wear and damage durmg cementing operatlons Furthermore,
the external valve sleeve 23 is mounted to the exterior of the external wellhead housing 19
throughout the drilling operations that lead up to the installation and landing of the internal

wellhead housing 37, and may become closed inadvertentljr during those or other prior

drilling operations.



wel | head housing 19 generally as shown in U S. Pat.
No. 5,029,647, July 19, 1991. The external valve
sleeve 23 is mounted to the exterior of the externa
wel | head housing 19 and nmy be exposed to increased
wear and damage during cenenting operations:
Furthernmore, the external valve sleeve 23 is nounted
to the exterior of the external well head housing 19

t hr oughpaotited Briff drt L}}s&?n WP HAN 1ﬁl ngt'lfér naarrld |hFJ%1 %gssmewellhead

installation and | anding of the
hopsingi 1§ 18y a muvabarenf fbvewms Blodedintensed welve elelvy 12kimaugts to- the

t 3 | till
okl 6" 18 1 BEASE: JHLLL"GRREAY! el 18 S o
, hlfghmr@burp recihead hoesihg &0 ancr taus?ﬂegorl l&l&fd&&%{% Qo tor Cl{ousmg 130
orts na ve sl eeve nount s
Bt Bt et pire AL Tlsiasmel udie el 178 S0 =HBIL mgebie between

arl&?e n pRitdaeRigduRe] Yo xshashi g fmiaf ﬂ&xbeindf@h@@b?%ﬁ‘é\%"l@ through the flow
| head housing 119 and an interior surface of

p%réwdetaafi hoteseRgpasitipn gRigere Rbdbloekiag cbn i bf3 pthmgh the flow
I21T9§Jsin r&‘@{ue llﬁ%n&/tne@{ﬁué%g%:ie% 91#\%3 Jpyvabl e

t weén pen position permts
f I owor ﬁmumpiataadnmyg &ool 3% (sha8n int ;bhantmgb mdyecaﬁkmmndnt gshown in

PRERIPLES PTG hani oo ir> BorldeRabr deRyE g uitng the actator

sleERsID8Ie aU@la‘defdn a%ﬁﬁbfd? rod U7, daBing theliGah Al AEdveWs3, along with
243. For exanpl a running tool 139 (shown in

aspciAted Afalidp AR, tp mRVS lallyfrom éhﬁﬂmn iPASitipm 5 shewyn irgFigure 1,

vd?x‘fcﬁspcenﬂﬁy\&eoﬂbv@m? ﬁ‘[ro@g%Qhé)ho@?Jo ¢l E?ttQ rthe%l@&\‘iﬁ;ol'l%gn, as shown in
causli ng t he actuator | eeve to actuate a

Figare it whichollogks7thec owilAg) thieugh rihee flo pomd 12, awgng the pressure
é Iong W th associated seals 125 and 126, to nove

X|a y fromthe open position, as shown in Figure 1,
whi chftqraherintentlnealvd sieevi433 thas ologh thbeﬂofv& povtspIR1 shelderator may

tqo the cl osed i on, sho n igure 2, which
reifigve e THRnIpE 6&&33@ apfly F&J%ﬁ LEW6 psq)rtngctlﬁ anYnng riser 245 that

iRk thblobv%uPT%%h‘t%? Tﬁbobﬂaefritorz y fdy hEL SHint B WBi % rg}leater depths,
val ve sl eeve 123 has closed the flow ports 121,

utﬁtﬁéh@ widitaagl striagy plespsing hEhesy piringryof weing ey tmw-fdlpparsed and sealed
? %’i’ﬂ% h%g&kﬁﬂﬁﬁaﬁd c&WéH&&ﬁll? v@%ﬁ {he rpbg%}{ fgr%?’s{lrezév%llﬁ]egathousmg 119.

owout prevente or may
Hirvielver, t Hbe wehternab grbat edeedepihsis innst @i‘dssung-compensated and/or

p?e%gdr% !galgﬁéeg oef;{dlexg%zhgg§éo§?d g)gprsggagezgql ‘%é osgd position,

pbssitsly ¢eauezniol \arvhbd faildet dhidior tilde 13 gt'ﬂ.rcﬁt@ﬁ Fisd ﬂ@wV}Sﬂrﬂs hQadpotentlall y
hou5|n%§119 However, the internal val ve sl eeve 123

cpusingodetpmental el vwpatissimilar Breblesys arp pelicyed & prseanila ghe internal
f
v osg%xpgaglseﬁ%ggsa%gﬂ%g% ROROFMC ugéeat%nglgg S 0 thd'Rigid-Lock

AamdluereﬁlIAamrﬁﬁ[& t hr ough the flow ports 121,
potentially SUMMARY

The present invention is directed to a pressure-compensated flow shut-off sleeve
assembly that overcomes or at least minimizes some of the drawbabks of prior art valve
sleeves.

In one illustrative embodiment, a flow shut-off sleeve assémbly adapted to be coupled

to a subsea wellhead housing disposed within a conductor housing, which opens and closes
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causing detrinmental well washout. Simlar problens are
believed to arise with the internal valve sleeve
assenbly avail able from FMC Subsea Drilling System as
the Rigid-Lock Annulus Seal Assenbly. SUMVARY The
present invention is directed to a
pressure-conpensated fl ow shut-off sleeve assenbly
t hat overcomes or at |east mninzes sonme of the '
' I I
afj ?égg@t (rég’{%lvgéorg %g{g c%ééﬁc\’c@ h%?fmglt(? EM’?E’ 41.9(1 ;ﬁggl is provided. As used
hasmerﬂm ycnasi ap@me t é‘c@lesb’dtﬂoepﬂed’t or theslifzs @ee intdridaé @l mean either

ugcgr%ﬁtls ngﬂlaec pcgglgegnoa h]iihrlllﬁ,egga? %Bsﬁ éitCYllcg QUS| 1 e(s i’tﬂvgliﬁe%%nd device, that
copidticd Aiay be Ubiohgh h@lt@ﬂmhﬂéctiﬁh ltblr dhrf)hgh/\éui ﬁxd&éa\dodﬁébtxon via other
As, used herein, the terns coup

deyigeRresganestors-n &he flew shuiroff PI%W@%W% HafélgI?s éPt"I‘fé’Inal annular flow

shﬁ‘tddff ?l@&veodlsﬂisé@ Glouk® BN 8Lt ONporti BV 8F tHe su@sefa'vf/éﬂheg@ﬁb&s‘?ng and an
‘coupl es" to a second device, that connection may be

el ghnad flow cthut off reéesve disperedt pedgin gxtefiprpersion of the internal
@gﬁg{fg@%@w&? sRENEr T nlb AS NG 9SanRliaf ARG P&ﬁ slelpeelsfx:ng%ble axially

eeve asse I ncl udes an i nterna
tlatve toshelintarhdl shelevBowl lsmpasfésiearedlfmdeeamnewpm pogtion wherein the at

ortio t he sub he hou
B33 e e ntis aPo oAty AU R0 g RS SRl Bollep. aytists the ot least
GH R STl 18 kldR&d ol @Rulef flkiBEokt ernal  annul ar fl ow '
shut -of f sl eeve. The external annul ar f] ow shut-off
sl eele ingemal amtudarablew shyt-off slegs waay iciude at Jeast pge first opening

Weémexfeh%d%ﬂ@&xt%& hQEVEoR ShWERNs 18R ARENn AR 4t IQSrI one second

erein the at least one flow port is open to annul ar
nemne disposedathetein. dhdbseebep@ositivnrihe ahleasione firw opening g the internal

?.laI hgw BOLIe sl%efcjl ig\?\}%js rnﬂa FN%I%H V‘;l huthg al ieg%’ong—lggcotnd opening of

er na annu eeve nmay | ncl ude
ﬂhe axtenoib enfralas flospenit-off slc:hvsp obiethet diesedi posaivd, theeat least one first
extergﬁé annul gr fl ow.shu

TRLiE ¢S BRURE mropEh PRy e SosRes HarBrinfly rphdidied pitn the o

R&%1 dreOfbcobd®pahink €fSthe Of@erhall AinubpefMowiGshaf-offhdeeve. A shearable
internal annular flow shut-off sleeve is

gt@ﬁém@mt Whichsegirpyhe dntainahanmiar flov gakpifoireve & Higexternal annular
I I e '

i L
axpehmmg hc»id thhélqmﬂent-nm slegmesuinghe dpevposition -dufihg tAndinge At least one
e e I
stlup@ffesleche she.l&r attbal ainbke Iﬂm&nthutmff sidfevs exftar esnuldrefluid has passed

nt er nal a nul ar fl ow shut.-of f_ sl t he ext

AFRHEAR® o 196 SirLoBPTRIIDe TS Bo-aR T YFh e HebBdRoved (o the
BRSddijoSilion MY al so be provided. The shearable
attachment hold the flow shut-off sleeves in the ope
posi i cmother iilgstiativeliemyodiment, e sibsgaewell assembly mcludmg the flow

shut-off sleeve according to the present invention is provided. The subsea well assembly
includes a subsea wellhead housing coupled to a string of casing extending through a string
of conductor pipe. The conductor pipe is coupled to a conductor h'ous.ing. The conductor
housing has a sidewall including at least one flow port and a support prdﬁle. The support
profile supports the subsea wellhead housing and the string of casing. The -subsea well

assembly further includes the flow shut-off sleeve assembly according to the present
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shear screw may be provided to substantially
permanent|ly secure the internal annular flow shut-off
sl eeve to the external annular flow shut-off sleeve
after annular fluid has passed through the at |east
one flow port and the flow shut-off sleeves have been
noved to the closed position. In another illustrative
enbodi ment, a subsea well assenbly including the flow

i BMlarO T TheShRRIE :ARER S Shist Q@ev@r&%séxﬂM?% HQEO§¢§ around an
provided. The subsea well| assermbly includes”a subsea

exteliotpontpors ks swgseeovgliheed heuszpgst ri ng of casi ng
ext endi ng thr%ﬂﬁlﬁ‘fbﬁ$§g§¥l@& W%%PRAVQH ®8s The

conductor pip ng. The
conndbmpletehtmsﬂsrst@dmgsofahs iprkeset] disdlmtmdidn@ivautag@a@ltreof may be
one fl rt. and S ort pr,0 e support .
ot B sBistng o0 o fiSiinel Srerieliee s 1B Srimerign vitn the
a8donipadyifg dﬁ‘aaﬁhgbg in Which SR G 06 fnificms 8ightsy itf thetrBREence numerals
i ncludes the flow shut-off sleeve assenbly according

derpte(Eithp figs Eigpre in which; the especgive referencegerdy 2RRSAy W&Frem
fl OVF@HHH himshiaay QLl%tr&&eaQ§§§ﬂfﬁ n¥l Ls&:ughﬁmx%@/do% a conventional

around an ~exteriof portion of subsea wel
shioses iwetjheaBiRy 6 DESTRE P Iandiag of kilighpasss wesyslheahisusing, with flow

RS A Bl SR EORNLligekigsur o and advant ages

acqui errlngtothefollovvlng _
descFigmei 105(1 ist akaﬂanged G/Celw Ufl diel exdtermal tvalviehsdeeve and damaged elastomer

an rawi ngs, in which the |eftnost
S§‘Tﬁ E? E%é]‘ di'git(s) in the reference nureral s

den%gﬁﬁ)z tdoRerhdtically f il@istiRed Nundthe hoﬁg&xdir@s pectibg view of the
reference nuneral s appear, wherein: Fig

copvrntianalapiep wellhgad Fystess of Figwgi+ With oW efer&St ¢lgted| and the internal
‘)%‘}%Vg Rle & d@‘gggég%ﬁgggl subsea wel | head system shovm ng

andlng pressure wel | head housi ng,
f I owFigpesr} schopeticakly dllmsma@ﬁ rmalongifidinal sictienad vigw gh aosybwa wellhead

(s)tt%}nt | ?rdmgltg LS u%p\nbﬁd%‘ga ?Uf%rng%g én%vx &hikhe theI present invention,

versleeve an astoner
shoewnty the lknding @f k. hiEh-greseur2 mmea{rhhomaigi, it flowt patsespen and an

,anot her Io |t din secti naI vi wof t he )
ikhﬁ% le slesve A lflla.li:ﬁﬁwu shutyoff glegys in an open
Iﬁgsgwnports cl osed and the |nter naI val ve sl eeve in a

closed position. Figure 3 schematically illustrates
| ongFiaut $ ashematiedllyndiustygtesiansthes lengydinaleactiprad yiew of the subsea

&Xlg&e%néziql&groq'l Ingur @ VAL ﬁH&m? he qhﬁﬁﬁh% QE i Hﬁhtﬂ?gjssure wellhead

I ce of present nventi on, oW ng

hmmgngxtbtheaﬂdw gd:rtsmws sod dlewetemaéadi éxtarsil ngnulwl ﬂ¢1W fShwtwff sleeves

ports open. and an
n an open position.

Figure 5 schematically illustrates another longitudinal sectional view of the subsea
wellhead System of Figures 3 and 4, with flow ports closed and the internal and external
annular flow shut-off sleeves in a closed position.

Figure 6 schematically illustrates anothet longitudinal sectional view of the subsea
wellhead system of Figure 3, after landing and installation of the high-pressure wellhead
housing, with the flow ports permanently open and the internal and external annular flow

shut-off sleeves in a permanently open and/or disabled position.
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internal annular flow shut-off sleeve and an externa

annul ar flow shut-off sleeve in an open position.

Figure 4 schematically illustrates another

| ongi t udi nal sectional view of the subsea well head
system of Figure 3, after landing and installation of

t he high-pressure well head housing, wth the flow

ports open and the internal and external annular flow
shutFignfrés %Awde@ illust@ates dhe ph@eaiehowdf wWaskjaut €hdt can occur in over

sche ﬁ? é Il lustrates another |ongitudinal
pgeé%ulr? W”bﬁ“ the subsea well head system of
Fi gures 3 pethiden DEEORIPIRIN GONLESTHASREMBEDIMIRTS

|nt naI .and exf.ernal annul ar Tl ow shut-off sleeve
uqtraggaerg imepts of eglgyeéxtlen awsKiepratoed i depail bclow Inthe interest

of 'cﬂaH%I b8t AfeaRBdsSiTanl LG i biahtatifRchr Géﬁhb?’ aﬁlv‘fh%f spteagcatxon It

subsea wel | head system of Sgure 3, after ndi ng an
mqufan| ksnapmreqisted Hhajhinpthe sisurlepmesit| dfeany susbiastug embodiment,
i rpal
ol RASROE 5. EL TROGER, PR IR LS8 P dvetoprs
sp@tﬁmgeait | such pencoanuliaonce chiithadylsteth-jelasddt altﬂ]buﬁness-related constraints,

Fi.qur 7A .and 7B.illustrates th nomenon o

GBI A O e S B, e DA P o L be appreciated that
fiei A@dvieRBMent N th 18 A AVirhd=cd sl l

SEI\/BODI I\/%%Tgnl | | ust lr%?t %?;gﬂnbodl rrentg of ti}gsﬁlﬁrﬁ/%rgctl?%vﬁnhdess be

agroutipe d@feriRking frrg®ess ©of wedipwy skl imdhe artehaving thst benefit of this

Edcfshdey, not al| features of an actual inplenmentation
are described in this specification. It wll of
courBre detailspph i Bltee@ttlh‘mntmm willosebeldopribad with sefgrence to the

S
AR AE N0 SRBRET Rronnyll UE] WSt by be employed to
 applyiadure takial fd;eaaetb amaﬂsa highpeskifre intgnd|vesllhsadhiouaihg 319 secured to a

FEEPF Arite 220 bR T § e bAG o ABROLE  ifched to 2

dofdhgat }hﬁﬁmF BB eDE Eonduttohbhisike3 302RRY aﬁveaa %EHeWAﬁtBI including a
such a deve opment effort m ght be conple

Riveakity S PR, 320 Landyib BHRPOTS @mle At ééessworta)rw&}e@ﬂ%efor example,
) €cﬁ*ﬁﬁ@g 'sﬂ%oﬁt@ietﬁéi‘@%?S Qf cufadh RA% ?(teﬁgll ﬂvclrtlb of g‘;@ s%%&a hi ngh pressure

the benefit of this disclosure.
wﬁ&le@ﬂr bewsing 318y grerébynsupporting dhe wsmblghwb@dum wdilhead housing 319
f r own in ur e
;{ngntﬁf: ﬁsﬂ?eg Bf %ﬁi}% %idhg\%m\‘?alnﬁuéa‘sllu Fat%e %bo e%t Fﬁgy f the flow

- poppeBYl andyalbegm axagde fOaEL B Qndh6§toahll>01ﬁ4 HheHes fifi &Bﬁnﬁt& In various
stri ng

|nte al . wel | hea ousi n 319 secured to a
[ﬁ'@ Blsfrative gﬁgq Hldne(qtﬁ, gshzeaofézlger Py PoFts é%lngll%tbgrabouw 5 inches
laldgh@ne'ge}s attached to a

An internal annular flow shut-off sleeve 324 may be secured to an exterior portion of

the subsea high-pressure wellhead housing 319. The internal annular flow shut-off
sleeve 324 may have a plurality of first openings 350 disposed therein. In various illustrative
embodiments, the size of the first openings 350 may be in a range of about 1 inch to
about 2.5 inches in diameter. In various exemplary illustrative embodiments, the size of the
first openings 350 may be about 1.25 inches in diameter.

An external annular flow shut-off sleeve 323 may be releasably mouhted tb an

exterior portion of the internal annular flow shut-off sleeve 324.- In various illustrative
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conduct or housi ng 330. The conductor housing 330 nay
have a sidewall 331 including a plurality of flow
ports 321 and a support profile 340, the support
profile 340, for exanple, supporting a support

el ement 335 secured to an exterior portion of the
subsea hi gh-pressure well head housi ng 319, thereby
supporting the subsea high-pressure wellhead housing

eRabadinddie, HRe et N Shridlar GRS ﬂﬂlt-%gfoslee 35% a?rl"h?b releasabtly mounted to

il Tustratfive enmbodi ments, size o0
appaxtemyr pertipn of thenipéerogl famlm Bovy rshhfe@fftsbeeabazrt udlth at least one

4E5I 48 ShaS 1D SRS ST AR 25 s

shdewe 8248 . Theishedrelsle attachtiean®22emay mmd&tcelemnlm(ﬁa Bhedadhins and/or shear

f|OM/Sh eve 3 an exteri .
i, Bl ool & S Eed A IR e SRR IR o sl st 1o various
BlQratiVd embodiicn@] foaBramhE, thd Qant%Blétatthflﬁnerﬁ beeMRy 3#fude a sufficient
may have a plurallt¥ﬁof first openlngs 350 di sposed.

RuRzhes phshepnpifs ARdRisshiesn sgeemisdp by able dorBiathstarhe totalshearing force of up

%'a%@utojo dOIT)epofuhﬂsS Elbé}pﬁphﬂﬁﬁs g%}nﬁ%ﬁ ﬂqﬁstfaﬁv@ efn@géﬁﬁeﬁfs the shearable

about i nch . i nches i n di amet
amﬁh:e@m, 382<erm atrcyudel ahwt rsact phear @m;omdr‘mm}sar schewsu gagh capable of

%%%ﬁr%eaé ra{)&%%& 8&&&3% ,y fflgl\rl\l/gg %Ecitg% aru}g pc%So§ ﬁgout 13,530

: erna nnuf
mnmdbebﬁe%easmmﬂy nount ed to an exterior portlon of

t he ternal annul ar_flow shyt-off eeve 324.

vari EB% el ¢ pagiay eflow %’IH{)B% ﬂ%eﬁ’teéi t'jay M%r"né’llurahty of second
SRR aB5 5 iRPoseluhereinl 15 VARNR iBdallPy exk%ﬁo&ﬁleﬁ@sﬁl@ls‘i/ze of the second
mounted to an exterior portion of the internal

[AWBEP ST AisppssA i therextespad @praulglipwishii-off sleeva 323 gy be substantially
@bearebbe s@gsrtﬁ'ﬁllaﬁf@gmﬁzto ﬁkt E}Lge % I?J lf%t %@%&g?@%@fdxsposed in the
u S

the internal annular flow ut - of [ eev
wieeral @phdan flowctmbafl b2ve A2 Inn@hgul%llbln@atme enarodirsérgsirthe size of

' ' . L&y earing_at
g%tgﬁ%eagrg{sg{dp%egﬁ So;eﬁr%ﬁ‘@%? a.g ?ESé rgf#)%c 1ve x)g mthb ina L%ngc of about 1
inali tcoatwut 2.5 lincties &t divmeteniio dammiategemplary 1Hu§tfmlve embbdiments, the size
shear abl e attachment 322 y include a, sufficient . )
R B A SFC PR PeeBRG DI SBHaar. TEeaHE beRbp 135 inches i
WhinbBgtand a total shearing force of up to about
50, 000 pounds (lbs). In various exenplary illustrative

enbodbpenesnal @W@lgﬁw siiteff deevadPheny banoveble dximdlyuglative to the
h I

S, o050 0 AL S ST GBOAR g 21

arel ther comgluatot giipd sslhwall Bhig beoveer anf omxnopadsitidh, %80shown in Flgure 4,

Eftg%s?‘% pgtrréléi;()/ \?( %%%\é/i& &éhﬁt{gﬁa ﬁrgﬂelégfgoé%f | R0EE sleeve 324

Qi@@abﬁmaﬁ'é%gh@ﬁmdhé Pm&w of betoN@bpetiSesi I5k UFtth@kktéal annular
enbodi ments, the size of the second openings 355

Bpysbuerit plsevenilde ereasing theabvaliy of flovy poreB2bfand & despd position, as
St BYFiBre SY Rite At 1R pi¥ratity of first openings 350 of the internal annular flow

shut-off sleeve 324 are not substantially aligned with the plurality of second openings 355 of
the external annular flow shut-off sleeve 323, closing the plurality of flow ports 321.

For example, as shown in Figure 4, the running tool 339 (shown in phantom) ‘may
cause a skirt 441 (shown in phantom) to press down on an ear 429 of an actuator sleeve 428,

causing the actuator sleeve 428 to actuate an actuator rod 427, causing the external annular
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the sane, or substantially simlar to, the size of the
first openings 350 disposed in the internal annular
flow shut-off sleeve 324. In various illustrative
enbodi nents, the size of both the first and second
openi ngs 350 and 355, respectively, may be in a range
of about 1 inch to about 2.5 inches in dianeter. In.
various exenplary illustrative enbodi nents, the size
6% $at-bret illéexfelmsttoE)IMGvi agamg igcﬁﬁﬁhﬂ @perd @651&6&1 wbioh permits flow,
res ectively, nmay be about 5 nches.in
e ARANE A PERIEK TGOk & wé@mglztsesn%tlygﬁé and second

oﬁ@x‘i'r%g 1380 %H alsk )/regﬂcﬁilélx it Ghioigh tHeMIEH Padts 4NN ale Jld)s@&i\/posmon

shut-of f sl eeve e subsea hi gh- pressure wel | h

ad
e shesvmgn Figure Sarvehieth blaskh g flow 40 plraneh hasub %@Elaﬂy “nonaligned
%&1"&‘%@% %s&%ﬁ& tob%{in%sas%osmv‘@sé f}eééla&%ﬁy 4nd through the flow

erein ralirty iTst openings 350°6f th
pbrd €21 ahumgw peassure buil dutpudr-uplift, gideo@tﬂé tB2atrovesrsd 3. The sealing of the

ubst nt| th ralty e
B TAY hthofie A58 et Pk AN ok SRAY e et by
a§§oeﬁtee. 53213 AZE)éﬂ@SR@ghipbﬁadKﬁdﬂwadnl i ythofntdrha0\wnmpdst BO\8 2fyt-off sleeve

and a cl osed p05|t|on wn i n F| ur.e
3Rfeand] theapripypabpnpyl 'flrsﬂowpé*mtﬁ slgeyy é? mﬁ" néﬂst plurality of

o?@xgH%saf 50f krPWmo%E‘ musﬁ‘fitﬁveSeJrxﬂ)%\dﬁ'ne;’n:t’é1 f&reﬁaxﬁﬁlt: O-rings may be used for the
anti al igned with the plurality of second

'so@eﬁIhg@/@S@QafThq #rsociated pendy 42nangl 26 ¢ dispasdabeye and below the
l ee\c’i%econﬁgl&iﬂ%' Eg%mr&%] %llgy raﬂ«h '_’»ffy oiPd %HCOM&EII St e gn‘temal annular

e runni ng tool
f_ﬁﬁ@sk(lﬁ-h)ﬁﬁl\ﬂedvﬁ JaHharthe rekterrmhynnﬂadhnv shls-loffrstlee&tdﬂi( shalapted to slide

5eBTER PSP 901 20 B o80Tyl S e e

ﬁl&aﬁ?ftdf%b@mﬁ%b B0t AR5 THRGs R TatedOsAlS HPPadd ¥ 6exd preidlke balanced.
annul ar

ow._shut - off sl eeve 323 tg nove axi al
7 onF e elogsb RO £F SHEVTA IRV TP oF DI FrtEbngged andior
WssBe ot HowlshatQdte Eletw%%nﬁ RS EARL foflideYwith A 836 and/or subsurface

pluralities of first and second openings 350 and 355,
welipadtAy boing, as dhifirsh pedi gsondh epffmlagﬁﬂé%ratl 35 are substapfially the same

%lﬁoseﬁ/g jw%l 1? N 51%’; @EOXYQS Eélﬁélr}gf?é’shm ClH P ggf‘é@ provides a

hr ou e su t y nonal

pessupd-¢dmeasaéd bnd/et pmxsdreslﬁdmeld @penshngeff 3@@vcamﬁ 8§8mbly for use
pecti vel

e R R R R T

The sgalekdcha®bnddl fidv sdt-off sedVei3LY nefy KePRPAEIEST BblgGtcured in a
the internal annul ar flow shut-off sleeve Is further.ed

ppstanial bycpermanerskyaprenpositiand as) s wiyns gy, (subsigiially permanently
I t
E}ggt%(salrn ttﬁé gﬁ#}%ﬁg?f‘b?{v \Ié Ingut of eQ&Bpl% feMBoustthstedite teéffbodiments,

sl'eeve 323 adj acent the
fhierexteryl unmiblart &omfshutmﬁ%ﬂ@m’g 323 n5y be|spcured ingagyibstantially permanently

pRsos, o ua Aol A0uo iied JEMfanC iR 322 BP the cxterio
?&fﬁbﬁ oA 2he afémdiZfnalae fldivsyhasefl skdeoy 824 me loedecing tthve external annular

t d d pl ljt f [ 0 355.
gh&%@ﬁgﬁéﬁggz%ﬁ tléll;\cgclqﬁé é?zﬁlgg %gﬁ Iﬁn(? iqc 5ng i%np ace with one or more

shear screws 622. Note that this arrangement allows access to, and replacement if needed, of

the seals 425 and 426, which may be, for example, O-rings, in various illustrative

embodiments, as described above. This arrangement further allows removal of the shear



flow shut-of f sleeve 324. The external annular flow
shut-off sleeve 323 is adapted to slide axially. over
the pair of seals 425 and 426 to close off flow
through the first and second plurality of openings
350 and 355. The associ ated seals 425 and 426 are
pressure bal anced. The cl osed position, as shown in
Figure 5, provides a pressure-conpensated and./or

s&&ﬁso‘é Jher Pl Rapsemt [dfoxkes Ml shhithbis lafSheneANth 8@ SRk trior portion of
for use with a subsea and/ or subsurface . wel |l head. As

thegptgrmet anmpdar flopsthug At sieevo et tpsdbasdsarsdo and 355 are
SUbSAﬁ%gg gg:l lidtetidf ﬁﬂm%xtc?daﬂeaﬂﬂﬂyroﬁo@' ke | ﬂec%'eg $4 and 323,

the ¢ position, as shown In Figure 5, provides a
rgspesiivalye havsmbened sheeflowmete B2 pribs speraotmbn resteief thewnning tool 339

an!dq ut s?xg\fwnsirll %% %ﬁace Wen??% ean%ll}/m%ﬁs%‘%gg hvc\)/lwtnhingqh%rlilt%xsrﬁ Fhat includes a

subsur resi
bﬂn’mﬁl,prevdnmlrl fThe SofpBratdthmagxthen nhill arenwehr tof gmmer depths, installing

ff sl eeve. 323 nay, be capabl e of being secured in
e ke o o5 P ST T € (e @ AL (e gybported and

sbdled I WYUERify hondsd aARdti Rhd YeddOERAART MithirS X Higl0pleh®re wellhead
plurality of flow ports 321. For exanple, in various

hopsipg 8 FatHepe vahiso Hilthefafieus PHoTeresysEMsatinggriit rasemblsogy the internal
AUt &:0haiS! &8 Ear328oWRY siifo cgfeg%s shoa @ fHPSEANTI Ablebtively, is

permanently open position by un t eni ng and/or _
mbmaﬁfmglptmsaedméémamsemthammb mrersﬂ@uglo thehassemblyrdfothe internal

%gzgxge%ngal %%ﬁélgre pg{:f sfi‘caré:r\]/g ﬁ4 0%/&38 I?%Jﬁtpecglvewa eaglf l?ee exposed to

e externa annu oW S
;&Eﬁ&‘é&lpﬁﬁS% ®vhan dm)thlel chgped padifi@i) trﬁ&Ois anx&hllas kkhat@e iofa ratchet failure

ce with o r nmore, shear. screws 6 Not e t hat )
atﬂﬂ{a rgmncgfe?bé flow %3 ihrohebotte figw %ﬁ{ﬁ%ﬁépls bl jpducing the
ﬁ@ﬁgﬁ @y oicﬁotenttxaﬂy SARIng a%&uﬁ&ﬁal% washbgh may be, for

exang Orin in various illustrative
mboHpkermare, 4be C esertlpedt Abotemth asd aPteAgeriar flow shut-off

&é’é‘%??ﬁl ahd %‘Q’? ? ac%fﬁ)lel f:ﬁtﬁb% ROGRI to? HRC HRWI R sﬁ&?ﬁf 331 of the

pin tragnent Te te e shearabl e attachnent
tandudier ousiagilon tkpoughoa;htb@fdrlllmgeoxqemlenm&ht lamdmp & thﬁ:lmﬁmllatlon and

hut - of f .sl eeve 324 has n_shea t
DR ) U5 r i) OSNRT oUP R BT S of Prs agh, pecome closed
inddveanntld dding ﬁﬁs@eﬂbﬂmewor taieg obaatshst hemtel mmarms prior art

321, the_ operator retriev e ru n|n
HiftssaRalfogt SHTRIGAF hegnt b O ot sleeves 324

2385 h@yﬁ}cﬂl%l)p highemdted Réttani diedridd %)%rtﬁm M Q\éohthh-pressure wellhead

reventer. The operator may then drill the wel
1@@@&19d@étlh§h€rﬁf@s€t, advanigeosdy instaedhpnd ?Pﬁ?dn@’éﬂbﬁhe high-pressure

%@ﬁheag \és?%%l@oms allgg gﬁflaﬁa&l’ ngs of casing may be

casi ng hangers that | and
conv&mwaﬁma?d biyernativiei rhlulsﬂre&wbl @hbodingstd) ran madrhileammar flow shut-off

ggg\tsel o%g'grwcgee{rureﬁlgs ﬁg:g E@}o\é,\ﬁ slgqbw ar | %ﬁtné$ I(qu%rto gﬁ)&mon of the interior
et waInd 1 8Nl hdhdiOmMnsRRing-33bf S@dhe&Vﬁl&rﬁ)?ﬁAanﬂﬂldr 833, shut-off sleeve
respectively, is pressure-conpensated and/or

‘pibsuti g opeiegcherenganba sl MY ble TSR Y OB Rasiion (not shown),
EP&%E How through the flow ports 321, and a closed position (not shown), blocking flow

through the flow ports 321. Such an internal annular flow shut-qff sleeve, without any

openings therein, mounted to a portion of the interior sidewall 331 of the conductor
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and external annular flow shut-off sleeves 324 and

323, respectively, nmay be exposed to pressure uplift

543 when in the closed position, there is much | ess

chance of a ratchet failure .and/or return of the flow

443 through the flow ports 321, substantially reducing

the possibility of potentially causing a detrinental

wel | washout. Furthernore, the assenbly of the
housiry 338| adnahtebesiNatoubd Aol B efpossd ENitcreakdd wedreside8amage from
324 and 323, respectively, is not nounted to the
PRI SF U dewal | 331 of the conductor housing 330

t hr oygh@stt thdisrestink vieREhnORE Kl h@ipted B krry B@ths!Bbjk&s hitBattain the
installation and . | andi ng_of the high-pressure. _

s o edyanieass megtignal, anall as gse thataae ithersat ggein [ Whidgthe present
iﬂ\@ﬁg&?ﬁats%gﬁ H?ﬁ&%&,r&s& Qé,eanﬂrdeﬁﬁé?ﬁ{y Bfcr@ce H blehddh y embodiments
operations, unlitke wth various pri‘or art systens:

oRdlich presertt heventioebloh ofrefeteecd doasr mud| imgiyd awx digritatibn of the present
.annul ar_flow shut.-of £ sl eeves.324 d 323, .. o

INEERRL el SOGR h%tﬁ‘iﬁ?“ebs &’ogeah“?iz%%der 0§ PTRSPE 1B§OBn {shgepable of
cbhyiderfile sdifRaien, | de@action, had hiigaldds iadeni and fuheti@f Brill occur to
advantageouslﬁ_i stal|ed and | an

) ded when the . .
thsg RE prodreey, Pl ipEe nrE st RTige ﬁfgwrlgf?ﬁ H iz diselgsigpthe depicted
ah@ @8RG bed NI RUSNEIRENRASS 8 phesddd ShvedtibrY fre exemplary only and are
enbodi ments, an internal annular flow shut-off sleeve
ngt exteystivarnt tl@cpgc,q)pg 98 thcrpwsgn“ny%qopsﬂmc}ucm, the present invention is
R £ R R s AR BN SELAT ot 34 dpBlded i gving
chpivareh td eqfifalaitemdl resyettaout any openi ngs therei n nay

be i al |y novabl e bet n_.an .open posi.tion.(not

ohowS Pesiel B RSP ARoRGH e o MusSPees Soly, a5 dhe present
ifveatios SghyEs hiod e d(dhat prediRed In diFfeft ibifedui@lént tohdr@B@ipparent to
the flow ports 321. Such an internal annular flow

thosgskidled ithe éVél,av mgtt%laﬁnegtrﬁf thcbtﬁg.},)iir}% derefe F éftlﬁe’rmo re, no limitations

AOHERE] tPhR dPANE bPEbRfrudtdg ok BEEE 1¥reid sESWR lokhed BhnQE described in
the conductor 10 housing 330, advantageously . woul d

thotcliimsebglosedt i thereforeaseidenietipt hrd padiculge iflusirafive embodiments
nt i r t j k Py

SRR Rt i Sered ML el Syl F8 bt Y B ed within the

scbge areingpéritarfdhaphesat agestiore diccanmgly, & pretettianssonfliserein is as set

{H@t re thEHent therein. Wiile the present

PHY h e SRR EC!B%en depi cted, described, .and defined

by reference to exenplary enbodi nents of the present

i nvention, such a reference does not inply any

limtation of the present invention, and no such

l[imtation is to be inferred. The present invention is

capabl e of considerable nodification, alteration, and

equi valency in formand function as will occur to
those of ordinary skill in the pertinent arts having
the benefit of this disclosure. The depicted and
described illustrative enbodi nents of the present

i nvention are exenplary only and are
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not exhaustive of the scope of the present invention.
Consequently, the present invention is intended to be
limted only by the spirit and scope of the appende
clainms, giving full cognizance to equivalents in aIOL‘LOYD WISE
respects. The particul ar enbodi ments di scl osed above
are illustrative only, as the present invention nay
be nogidiingd and practiced in different but equival ent
manners apparent to those skilled in the art having
the benefit of the teachings herein. Furthernore, no
[imtation b
constr?uct|%rgog{&é%%he?&ﬁgagsgmtogﬁcovw#rg rigzer t han as
descrédnbiattmab anfukier ﬂ:(b\& shit-diesleave adhpted td beediepadee around an
evi dent t hat th partiélc%l? [l lustrative enbodi nents
edﬁteglﬂr@%@naqf&\ﬁé frayvadihead RS or nodified and al |
such ManLkahhIORSuRF oG RS- gﬁ%ﬁ@vé"ﬂx%‘ds@d Ell?)%n? 3 @Rridf ortion of
spirit of the present 1nvention ccordingly, the
tpc otterntli wmuko fight shuepfisteevs tasexgemal dnpntah flow shieoff sleeve

11 L YD W

SRR praly W s imiel L mamfar T b g Begween an open

@gnwn@hdfaldp(ygeglpggmgﬁfanal eeve adapted to be disposed
around an exteri orggortl on of a subsea wel |l head
housi a:ngactlea%prema@ﬁ adaptethipieasoupled ip 8 enning fookanseagdapted to engage

tﬂ%% i?heaij?lﬁ{) ?zﬂr}ﬂov?ﬁn? ;gfle{lée%e t& 9{11%5 o ?r[ove aPI%llk rﬂ)%ﬁxye%glthe open

annu ar eeve, erna
;ﬁdsﬁWn&iﬂdtth@élbseﬂl;&snem novabl e axi aI ly relative to the

i nter n@ﬂ_ annul ar, fl ow shut-off sl eeve betvveen an ope

posi t VRsTelRda use theqsssar iy & qauplsd taa a@ea sllhgad housing disposed

gaﬁ’ét&dhc;u@u@%agfﬁlépalt fst heRIWH ttﬂzﬁlth&ﬁﬁlqea st pne flow

a apte to engage~ the external ann |'ow shut-o
mireswpenal toansear ﬂultld‘lqmwhelamea:b(teynd@ etmnd&mﬂdz\h shwipdhisleeve is in

05| tion.and t SI tion ein i S he

B2 Sbrbigri i e E4°RS SnP B nel 5 alPRLE pls HRG A0 when the
SHi&RASREulaMIbW shuBoFRREVE{sQh tHrksdeBPokiBYR.Ng at | east

one flow port such that the at | east one flow 15 port

is opened to annular fluid fl ow when the external

annul ar 1 Rvﬁo%!}" %’ﬁdt-%fff %lfévg %Xs%n{b%l( %&ﬁc@%@ﬂ? ng ?},ﬁbkﬁer&ﬂ the

and the at | east one

inkeuha afundur fdve Rhiitheft sleei\teafdﬁqirlswﬂlléaf onﬁd st Spamingodibposed
sleeve js in the cl osed paosition. flow shut - of f

Wereaand8s exisTip! arnudardiangshus-off %‘FGNF fomﬂﬁéﬁsé‘f‘ Ieaptpne spepnd
+&5ﬁ{gr}ﬁ%%)0§§@meperm.fl ow shut -of f sl eeve conprises at
e

east” o rst openi ng di sposed

3. A flow shut-off sleeve assembly according to claim 2, wherein the at
least one first opening of the internal annular flow shut-off sleeve is substantially
aligned with the at least one second opening of the external annular flow shut-off sleeve
in the open position, and wherein the at least one first opening of the internal annular
flow shut-off sleeve is substantially non-aligned with the at least one second opening of

the external annular flow shut-off sleeve in the closed position.

4, A flow shut-off sleeve assembly according to claim 2, wherein the

external annular flow shut-off sleeve is capable of being secured in a substantially
12
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therein and the external annular flow shut-off sleeve
conprises at | east one second opening disposed
therein. 3. A flow shut-off sleeve assenbly accor ditRyD WISE
to claim?2, wherein the at 25 |east one first opening
of the internal annular flow shut-off sleeve is
substantially aligned with the at | east one second
REAMENy Vpeh P6siBSA, SrHRAdin A ui @kt ddeaYsSdPehm@ldf thd BR¥Ral annular
in the open position, and wherein the at |east one
flaw shutefiesieerg ipsubstaatiplhe aligngd wathrthe atleast onowsesiand opgriing of the
S EEMS nhS1aS HES LR LRk fel ér:on- aligned with the at |east
one. sécond openi ng of “Yhe external annular flow
shut-off sleeve in the closed position. 30 4. A flow
shut-of f s| eeve assgq?ly according to claim2, wherein

r

the <xterhdlovasitiossleeveassembty. apcerdingtocdaimst, velisagin ghe
SherRQiNGuIIL AN SHul BFF deSHDR kAl the L&énaﬁ%aa}/h% shut-off

per manent|y open position, erein e at |east one
di¢ave by apleastrogpe shedriserewnt er nal annul ar  fl ow shut - of f
sleeve is substantially aligned with the at | east one
second opening of the external annular flow shut-off

sl eevg. 5 Bflodv SHuewrsRmBL) fhcsr@iay & asspeiddin@aar, duRker

to claim4, wherein the external annular flow
eomprisirera pAieefasalsslisposad egwean theinterpaleanpular Sawshui-off sleeve

I - I r r 6,
o S Y Byl 3l A B AR 1
dibpuised abiovetthest leds onoOfit bpdnivgz andaé bthef oftbalpsir dif seadsied

et we the internal annular flow shut-off sleeve and

1?@5%;{;"619}‘(&*16 atrptat gpe ?‘F%\RP"S!WEE-- of f sl eeve, wherein one

of the pair of seals is disposed above the at | east

one first opening and the other of the pair of seals

i s di.sposéAdldyveflowroffhsecat abeadly arnerding ®tclapehiwlgreid bhe pair
7 ahfIOMLshut-onT§leeve assenbly according to claim

o SR EPRPHSSHPWATOTEES seal s conprises a pair of

O-rings. 8. A flow shut-off sleeve assenbly according

to an% preceding claim further conprising a )
shear&bl e Atfloxye insoff slegve epsegdbiacssrdingtosgnyeanreceding claim,

ﬁﬁﬂ&l c%rm]{:'s%% azﬁme?g%;e' aan:hrﬁlnﬁ,e&Eichg%élﬂgs thQ %)?trepn%& annular flow
annul ar OW shut-off sleeve’In atenporary open

ghasoffisteave tdthe Antbimalarstultr floff shat-eff\steeas fearteimporary open position.
according to claim1, wherein the actuator means

conprises an actuator sleeve having an ear which is
engaged by A siut-off sleeve assembly according to claim 1, wherein the

actuator means comprises an actuator sleeve having an ear which is engaged by a skirt
of the running tool and an actuator rod coupled to the actuator sleeve, which engages the

external annular flow shut-off sleeve.

10. A subsea well assembly comprising:

a subsea wellhead housing coupled to a string of casing extending through a
string of conductor pipe, the conductor pipe coupled to a conductor housing, the
conductor housing having a sidewall including at least one flow port and a support
profile, the support profile supporting the subsea wellhead housing and the string of

casing; and
13
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of the running tool and an actuator rod coupled to the
actuator sl eeve, which engages the 25 externa

annul ar flow shut-off sleeve. 10. A subsea wel | LLOYD WISE
assenbly conprising: a subsea well head housing coupl ed

to a string of casing extending through a string of
conduct or pipe, the conductor pipe coupled to a

conduct or housi ng, the 30 conductor housing having a
sidewal I including at |east one flow port and a

suppox flow shetfoff eleevernssemlplpeecording i tlein hpwbereing t he

subs | | head.-hpusi ng and .the stri of. _casjng.,,and

15 L OB P BEEOT YRR PR PO ot PouTid e Slosrf PElRch 13Eing

according to claim1, wherein the flow shut-off sl eeve

assenbly is coupled to the subsea wel | head housing. 5

11. Alsypspgubush wellasesmmly agrordipg thglaiy 19 wheseinghe internal

%ﬁfa? thtsﬂﬁt-b{ftsFereO@l:om j Hla@lreasft loﬁ@’ﬁ?s@ gpéﬂﬁé d%bgﬁﬁ ®herein and

conprises at least one first opening sposed therein

the extetnabarevd arfloat sharolil sheevEe convpatustat ht e sesomd opening

fonpéé es.at | east one second opening disposed

IPROSET e 12, A subsea wel| assenbly according to

claim1l, wherein the at |east one first opening of

the internal annular flow shut-off sleeve is

subst ht i aflsybsghivphleagsambli acdpedingto ¢leims il 1.oMecreiodlomat least one
eni nqg of. 1 he external annular flow shut-off. sl eeve . .

FRE DR BuGh AR A o NN shoPirialy G with the

dtilgast orepRoriopehidghs theé@émal anaank liaw shhevfrsivele of the open

sleeve is substantially nan-aligned with the at |east

rRAsiogetshwhersiaiha gt Isest ope fiesk operiag ofithe aperppbannulagfow shut-off
LR IS 8350 3POS) D ol op GRS v
amulr flav shatofflskevé inothe shostd pdsitial. eeve i s capabl e of

bei ng secured in a substantially permanently open

position, wherein the at |east one first opening of

the i er nglsuBsaWwhar asEérﬁ’HY%%E’éHrdiﬂ fto €Qins  8E¥Rerki® the external
substantially aligned wwth the af | east one second

opehir flgwothut-hf steeve tsrcapalfle ofibeing sacursidfin g|sebstantially pepnanently
subsea...assenbl y .accardin 0.clai.m erein the

GRS RP AR BTt B % i ane 1UERELArbls® g shutor
Jlbseiinudinatialangignad withane atldist 0hd seebf@YFeny ft thk 8R%Enal flow
25 one shear screw. 15. A subsea well assenG%y

BuEeH#lasyet o any of claims 10-14, further

14. A subsea assembly according to claim 13, wherein the external annular
flow shut-off sleeve is secured to the internal annular flow shut-off sleeve by at least

one shear screw.

15. A subsea well assembly according to any of claims 10-14, further
comprising a pair of seals disposed between the internal annular flow shut-off sleeve
and the external annular flow shut-off sleeve, wherein the pair of seals is disposed
above and below the at least one first and second openings on a same diameter of the

internal annular flow shut-off sleeve and wherein the external annular flow shut-off

14
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conprising a pair of seals disposed between the
i nternal annul ar flow shut-off sleeve and the

external annular flow shut-off sleeve, wherein the LLOYDWISE

pair of seals is disposed 30 above and bel ow t he at

| east one first and second openi ngs on a sane di aneter

of the internal annular flow shut-off sleeve and

s‘m:% & a{aabiee t@m&rméumy {Rpafd &weaﬁm&cleée off ﬁéwtd»ﬂ% h the at

SE sleeve is adapted to slide axially over th

leﬁ‘st seafirst angd gdcondopdningsl ow t hrough the at | east one

first and second openings. 16. A subsea well assenbly

according to claim15, wherein the pair of seals 5

conprigses A sfideh wall A9sdn g accdirdif® seelaidi 1§ Reheréii®he pair of seals

di aneter of the internal annular f]ow shut-of f sl eeve

compgises HPHEREOHRES hspesesk orpthe s3pe dismetas of theatespat eanular flow
I f clains

6 YR Fiar B halaReER: r QSRS h bk talited T

whi ch secures the external annular flow shut- off 10

sl eev he i nt ernal nul ar .fl ow sh aof f e

2 ¢ entor ar en vsbeRreray bacrdine Radedt s BB Hgm
mrsmgrwshtegraaﬁyatﬁémﬁérﬁl wﬁlcﬂ Qechifes tﬁ@&ttbﬁlﬁl arfiRER o dHht-off
an act uator nmeans adapted to be coupled to a running
desyE tathg intgmel eehulay ﬂce’ﬁgmty@fﬁ fheevesn @ tamepordry ®pes hosition. f

sl eeve to cause it to nove axially between the open

15 position and the closed position. 19. A subsea well
assentd.y ascobsdan@lliasamisl archBdingfeasi of dditsaAot VR f@ther

means.  conpri ses an actuat or sl eeve having an ear which
q@%ﬁw&cw@ nagang adagrted tode couplad ya ruwingteal a4 adapted to

@1%5 ges ex e%l glg%pgh‘ﬁgoff%fe%bgt a!fah&@l? ] m%lzﬁ@%’ il HSQSI g% the open

external annu [low's VE.
pdsition and the closed position.

19. A subsea well assembly according to claim 18, wherein the actuator
means comprises an actuator sleeve having an ear which is engaged by a skirt of the
running tool and an actuator rod coupled to the actuator sleeve, which engages the

external annular flow shut-off sleeve.
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