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WD 2004/ 025069 PCT/ US2003/ 029013 METHOD AND APPARATUS
FOR BLOW OQUT PREVENTI ON I N SUBSEA DRI LLI NG COVPLETI ON

wEY®BiadB869PRI ORI TY DATA 5 Pursuant to 35 U. S. C PCI/1S2003/029013

this application clains the priority of prior

or OYiesi | L i_ .
B0y HFETHgR AN PP ARAFOS P B QAT SREFENHION N suBsEA
provi si onal appl PRRLING/COMPLETHONI SHSTEMBat ed by
reference herein inits entirety. FIELD OF THE

I NVENTI ON This invention relates generally to the
field of subsea oil and I@EIORWIYIBATAnd more 10

pa:r:a: Ews‘g#t)({) 5§ ll€§s §Z§t1qp g%\é\afpgg%an&% ?%Ennst th%b&g&&)mrd@wsmnal
P paiuEapplicrios el Alowed/4 1), 3pddiledrancRaptermiber d8,i2002 dvhich provisional
'éﬁ;blﬁgtloﬂ i§ h&raby IH&)rﬁriréﬂeh b Eéf¥r@§c.%Qter§lH hts%ﬁtlr@ Fﬁ em -

subnersi bl e Vvessel using a subsea ovvout event er

BOP) stack ted th bed.
Compnly. 118 subsehlBuibOF HE ﬂi\?’gwt BN | ed, a subsea

BOP i ShiglireentisdedlatelSgehorallyito thb Eieldudsi smlgsétaéigﬁrﬁd geﬁﬁfvél&l Bnd more
g&%&ﬂér@rr&ﬂes % 85\9 %ll:lt érgﬁ%g rf chaﬁo{eﬂoigfgsﬂﬁsf él 3{19 Sgs

| ocated at the ri A hi ressure riser extends from
the surface- typ@gmﬁ&éNBtQF THE INVIENTAONe | | head.
Th' S SW%%a Wé @Fﬂeﬂéqdeﬁtlysétll'eéfuéﬁb%H(oefnﬁ’é drifftd l/éésQIgsutcn%s a semi-

but , resent ‘a | em dur etron o
VRN vorse [541a § Suhesr DoRRGProG ST (8R)5ipoh Myied og e wellhead
her thé téa Bed. Cohrnlyail @eiubsaartriery tHepahstdlIEHRT 3ubstABOP is also used
hltttegkﬂt)mé"ﬁérﬁ;g provi des control for the tool can be

anmage I'f the surface BOP is closed for any
r easof@grtain gperators, dontdeplto séme qust,|have coms do difill subdeakwalls using a
'i‘l@até?lj Witfa tst]ﬁac,reet?:e B@P%c%?e%uét%é ﬁﬁt th?};ﬂ predBitd g %thﬁ&s from the

after i1t is Because concerns,

SWfacRAYRENBOP siadko e ﬁat%%sasw%ﬁadj rThlq IYRg etqé@m@ntq@esqq@tgctory for
AhlireeRe wan drt, ican prEEftta HrewEs dWeY @niblélios bMBk el 8A particular, when

subsea ,stack is in or rat d j ust aboye t
RoVRED 1Bndihs T, w 5 fndatbadie 1 «PSRp e URiea whicn
erm'tdgengrytrqh (fmtthQ)lOOanah bs dameged outut rifcthy susand BOP is closed for any

I / 3
R OB g BRI FOR AL A 0 crRe i el 1 resaure st e
fubng| hpeger after ihip faddedl met hod and apparatus for
conpl Bédase oﬁéélf&)e@oﬁt!@rlnlssa MIﬁé\’n@ntfté @hl'lsts!uf‘fgcé'jéttaulzkI drnﬂg kdBnique has
out ted WIL ﬁr ace- t %%e&zf??& or
Eﬁﬂwmﬁéf PHECH" B‘?aﬁﬁw %rﬁﬁ‘ears'm QéE 'W??‘ip?fﬂfsd just above the
aslifeat!. Wérntalhe thenset of raoms in e subaba slthbatsordly amndrgpadyhdntrol and is
used when running and
&gﬁ?ét@? %Qa*ohg'%%ﬁ@&@@:’ operation nust be avail abl e
when running the THRT and the present invention
ensures that the unbilical will not be danmaged or cut
when the THRT is run.
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I n one enbodi ment, a tubing hanger is run with a THRT
that is run |l anded, and tested through a riser,

wobedeeieecont rol for the operation of the THRTPCHUS2003/029013

achi eved by hydraulic 10 pressure through the inside

of the I anding st ser cont ai ns

a surface-type df%gfscg{@%)‘gvgu I%Q BOP. In

anot f&e peceﬂeotjlnnambn mtot@bmngmh@ﬂgbmeﬂ@dramd appaitatus fOHEOMpleting

év'l@!sé‘ah . wells WHER aI ﬁ%ﬁﬁdﬂ dhlﬁrﬁbd rl%t(&ﬁfitfeq \LP‘[ g“&!ﬁa@eﬁbé %OP) is used for

ereln contro ation o
rHemneheduing PaRgealn ﬁ@orqgn%%\ym e 3Peeigh tft%@\/%?%use\éer@fmethods

%ngpétﬁ’enﬁir e Sifibilitd madoé ﬁlﬁédjﬂlhérh@urfnllr@eénd E’csrmiamh@lﬂie/THRT BOP
e . rilser

SpegaiB BE LR AvIAbIS AP "ARBOHE [ SbON HBYesehl pUBRAyonslres tha
thangeitical gilirmohbeviarhaged DRk witen ¢tie THRT ismyun.| anded, and

testgd Jhar %&Hln?enf'qsﬁ{bmlbhﬁqg&ro@trﬂh itna S tra@sf EYRfilanged, and

BOP, wherein contr eration o
tgatad Bveughisyrisay ahaien eonppldardie epetrﬂloa @ iealiriRine aFhievgd by fydraulic

;SrEé%u?é‘tﬂkHuHﬁ theFhSiOsT itkElahdiy Sttt PRSer&bIy, i thdristh dohtaiRd & 8urface-type
ﬁe riser, Prefera é the riser contains a

B ?P%Boﬁs easz*é’s%?%) nd possibly a subsea BOP. The

| andiln gnﬁhérleﬁg)oairmt pradiey leEhgyr is ambvathres THR O tvlaich iiswen, landed, and

S g"é 2 o<t %ggfﬂﬁcomga fésWR% Bbe“ré‘tlon"és{'f‘ﬁ% ﬁﬁ-fr i?gcjhi%]\%d by hydraulic
et theowoh dife pufeide nf/@ﬁtlarmimg %rlﬂgaerlrglensw%thlemsewﬂrﬁerablv the riser
@ﬂ%rnstrﬁﬁfrfabétyblé @op Arfaryéggbly aRghdes®opd through a riser,

wherein control for th peration of the THRT i
achi d0 &l angéhergrapadimert, w@%d\aagwﬁ wadﬁfh@nTHLﬁ%Bwh'P*aa run, landed,
andn teatednBedudn & hieepufaslcdmamfs 4 Berfades@re BBPefuieadih \eontrol for the

5 t.h f i, bl
%neﬁtnngg gg hg%ll‘\ﬁolﬁ ac ?v g?% ﬁérlau ic r%é%ﬁﬁeécﬁgﬁglfg A H@Bﬁg’él 91 the annulus
alongsitiei tomlanding stohggnchiaside theirisen: Breferabliy the MYdRTonthins a sigace-type
é@ﬁ’addaﬂbgggl’ytfggbsteg%@ﬂ Y I?Hc?ﬁbeét_ﬁﬁ%r%%ro’ pr@‘é?efb?y‘ €bntains protective

contr ol _ operation o _ achi'eved by
mgensdal rreteplingdauvabiical WiRiHha BOB Plpsecarow ekl lprding fiing
i nsi dg stilhgndtin @mbgdifehi dTghe mwnﬁéreraa{dnyer i A Witrs@THRT that is run,

BSSpraT aed ShoaD et s A eR i Re Bpgraforist i tat Tgenievea
B hyBritliOpRds S rdigh fnoumallizahyn alvdgsiddbe cmswlemf 8w risad Preferably,
fie r?.@&rtc%ne, nstarg%ﬁfgéeet?SQ Bob %\éﬁgbés% ag\gll.qsegs

erence ft oW Ng det ailed
descrln pre’ﬁ @wtw egbegjment qf thealryRagPheErtbing harﬂgﬁé is run with a THRT that

ISR NAARA, antH@Btel Qﬂgughna AR WiRgtéih @BntYdi H‘J} thd\Bperation of the THRT is

accom ng draw ngs rein

el TR SsLlE broWR ciySanitar i) g s b ageing sting.
Byesdralply, ithe risee cantalasa surfsce-type MBORMdndgeesibigla sabisad3ORNt S
of the invention; Figure 2 is a side cross-sectional

vi ew of a subsea drilling/conpletion systemin
accordance with one of several alternative enbodi nents
of the invention; Figure 3 is a side cross-sectional
view of a subsea drilling/conpletion systemin 10
accordance with one of several alternative enbodi nents
of the invention; Figure 4 is a side cross-sectional
view of a subsea drilling/conpletion systemin
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accordance with one of several alternative enbodi nents
of the invention; Figure 5 is a side cross-sectional

wo e@wozfoen subsea drilling/conpletion system i PCT/US2003/029013

accordance with one of_ sever al aI ternative enbodi nents

of Lhe I nvent | BRIEF BESCRIPIC EﬂfA

cross-sectional View 0 sea corrpl etion

syst elieifaregeiog @ndjaﬂv@éfe\mww mvbawectg@weawre%ﬁrﬁ éwpetionwell be best

&m@%@doaamhsre@tenw% fh@VfSIIHA}w@"deté’_‘Ieg ldi%?crlz)tlérﬁofaa §¢>ééﬁ.c embodiment of
@ross sectl onal vi ew of drilljng/c | etion

?ﬂ"@?ﬂopn‘” enJEdY 'G&QEJH"WF P’\‘"tB %POFE%%'P& raé{‘f"f r BRI
enbodiigreet1s isobidé hepodsrseetiinal view Fofgalrsabésh delligy/inbistion system in

i jon of an
gcrrglsd%né ‘& 0318%fr o‘}teg%vfe ll%%%&i'glglﬂwts Efﬁafgn E@%}a‘h‘oodl ment of
Fi gurkdgure ZFTSQFUSQGSB)SS§eQﬁDnab(ViaW of reosépss@ cirillingledmpiétiony system in

&fcoFdQﬁcéWJfH Aﬂe%@gem&ta@&ﬁém@ efBBdifkREoFing wv%nt.o%A
gure Is a side cross-sectional view of

an
al t erT@H eisi rprerrarRsserianabYiew P! auathiseR Cllingpesrlgtioprsystem in

Mbrd%hﬁmtmﬁleétﬂb@@rdml@mﬂfve E@udiments oﬂﬁelﬁi\@m’dh 10 is a
si de ross secti.onal { .anot.her alte

i mpl &Y at Boh S5F gps-seRie e °6raoé%‘139%nJr'E ejc9 Prtop ystem in
asrbuiinceewith ane oF seuera alfsrndtivg emboditents ofithe irysatéon;
dril ||‘-*|§]_9é %ngé %fdbod?oséy n%t?tma' U‘ie@%% g@%@? dMIlT'l c&ﬂﬂeﬂ% system in

several alternative enbodi nents the inve
aqegisiance with aneof sevpeal gltesaalive @WP@W&P"SW@WW@"W%OH i on

of t heguwlasgaa @fdb'drbé%@/e@ﬂfﬁﬁl Gibiv QT a &Qasaa%tnmﬁg/eémgﬁfetwr@stem in
oW N,

1.1C g] [ ter ﬁl ve. angl%l @s | rtf@\%atl on pat h;
egrrece Y %“eaP SPFLA Y IBTVE EEYPTNEM S\ s ubsea
dri | | Figwgé coispd eide asrossysetiiomal view axf o sutsre ariling/boropletionf system in

'é_c?‘c%?oraﬁé \QM &{erb?‘sé\)éa?al glf@rﬂemvg% 8d|91f Ptts%?thienﬁ():eﬂﬁdnon

Cross-sec a Subsea
dr| | | Figiye conisl atsiden C@?%ﬁ%ﬂﬂ?“ﬁﬁ vn%@bpagn@élemeﬂﬂatmhef GF umbilical

'@r%ié%i;l@i s%'fﬁoﬁ{tgélgin%dlﬁghQﬁF@BFétﬁ of the I nvent i Onb

u | i.de cross-sec |on ubs

ari |1 9HP @Eﬁ%f‘%?’f'%r?r%s%{e%‘lﬂnﬁ'ﬂ'e"‘%613? il bt atom Figure
skveral alternative enbodi nents of the invention; -3

VO 20!9 rg 29'5 936% E S:ér / c%%% Qg’/ogglggé\ﬁ 0 Fé létgrn ﬁ/e p?en?‘énga%on of an
i L

Cross- ECty onal
giybiticatprioactioo sulp ﬂ@mdh,e mewllmféofﬁlglyéqer aI aI t er nat ive

embodtigmatg 9k s‘o@ecrbgé%%eﬁdngﬂne\h: bgéﬂcﬁhel%ltérﬁatﬂ/eﬁl‘ngl%mentatlon of an
cross-sectjonal view of a sub sea driil l'ing/ conpletion

upBiticaipriogetion spb fremdheerppadimesi af lggure ver al al ternati ve
erTbOdFl@BBHS i©h subsed diimgicb@pletidn &is@nt B doBoidandg@ Wwithdéne of several
az secE (gnalt v'tﬁw of @ subsea drilling/conpletion
g&%‘? MF PRPOATRST 8 Sgwen R one of several alternative
enbodfigwatl8 isd sidherdssreestipha niewrif gurogion @f the subsdeddsilling/completion
s?e?ﬁoﬁﬁ rb ‘W@illov%ﬁgeém Qferr%{%m%s@frédlétioﬂ%ﬁqo”p' etion

system | accordance W th one of several alternative _
enbodiigwat’s isfa sife clasgapstiops|;view of a subsea drilling/completion system in

accordance with one of several alternative embodiments of the invention;

Figure 14 is a side cross-sectional view of a subsea drilling/completion system in
accordance with one of several alternative embodiments of the invention;
Figure 15 is a side cross-sectional view of a subsea drilling/completion system in

accordance with one of several alternative embodiments of the invention;
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Figure 20 is a side cross-sectional view of a subsea
drilling/conpletion systemin 10 accordance with one

wobtiger®sal alternative enbodi ments of the i nvRCE/US2903/029013

Figure 21 is a side cross-sectional view of a dart sub
el e i - . .1 .
2 sid (r:ér g‘g gyge%b%ﬁ%{% fiorlaf VI g@gj%é%ga .dﬁflngéi&ﬁn&&loh System in
atePropngegyibenp lobsqversl élﬂﬁéftaélhﬁ? embooam@réﬁ gtthe BVeRtioR; one of
SeVerF%]u&%W% BaideV&oSRREbrZE Vb® cﬂfa Elﬁb%eé W]l?ﬁﬁ/bcgﬁk?l?tfbﬁ system in
re is a_side, c sec m10 a

S deelare 4 6 s b s SR BaPTBR - o

Fi gurFﬁgu?eQ“lS f$ glelde édss-sectiorsl diewcotas subses tdrittingitormpletion alystem in
i LI ance

FroBHaRR I onc o Bl HR BB G, e BEAISHAT S |
i nverfiduss;19 F$ guaide oress-sectionsl diewcef s subsea tdritipngirorypletian giystem in

FchrdBhdd Rithank bRbdvaral Hitctatic em&ﬁm&nt%f m@ ﬁwe%n
enmbodi nent._of Figure 23; .and gur e

cr os SR 2P dhasi %r\‘RF’%?éCBO’?u B@lé’ o't r“'f't?SFﬁ gj’f @BWE)?@‘P'?WH system in
&o¢6idanad with che O sélerit elterhdtile embodimenste vethainvantioar nat i ve

L T

EMBEORPIVENTS OF THE | NVENTION I n the disclosure that
foll qﬁ@a? B i %esﬂéq&%gse%ctl&{al Qleﬁfr oity sukSHéE d"t‘ihlhg/f;@rﬁﬁglé‘tfoﬁssystem in

of act | ementations are describ
@%ewgeced@thaﬁﬁroéwgfaéaﬁqrﬁ%we Pﬁ‘b?‘lii'éleﬁlté%ihﬁﬁh‘éi‘ﬂ°"of any
such ragire'ab isl SMCErBEY sHctichal vies of Ab&Ngfops iEttiation @LIe Edmponent in the

numey ou ingering and programing 5 deci sions nust
‘?‘F@raﬂﬁf’geglérﬁigve t he devel opers' specific goals and

subgd-‘a@L_se (24.ig &, sidec onops-senticral wietvhofsy stlger atniting/eapletival system in
§4BRERA \inanel\t}.‘f’@é\férbl ‘éﬁérhat‘é@%ﬁlhfy&nﬁ’l@hﬁ@%?thb%ﬁﬁﬂ?nnt ation

reover, attent necessarily be
pai d Rigirp 5 jsed Sidp giorEaedtipral Mew s preriurRctuafien disk Component of the

ShNddiREHTeNEigh 20ugst i on. 1t will be appreC|ated t hat
such 9 dev P pnent effor

Xilind d . .
1 oS8 E o G, SHUPeRBATHOTL VB Hof S0BeBe UnpBtpRion system in
atmdmaheéwﬂgorfemf st\eca alterhatve @mbadimestsiof the ilv@ntiam. t he -
rel evant fields. Furthernore, for the purposes of the
present disclosure, the terns "conprise" and
"“conprising” shall be interpreted in an inclusive,
non-limting sense, recognizing that an el enment or
nmet hod step said to "conprise” one or nore specific
conmponents may include additional conmponents. 15
Those of ordinary skill in the art will appreciate
that the prior art is replete with exanples of subsea
drilling/conpletion systens inplenmented in various
wel | -known ways. It is believed that those of
ordinary skill in the art having the benefit of the
present disclosure will readily appreciate how the
present invention may be practiced in conjunction with
various different inplenentations of subsea
drilling/conpletion systens; that is, the present
i nvention i s not
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20 limted to practice with one particular type of

drilling system Consequently, in the interests of
w@bk@nio23pe9 only those conponents of a subsea  PCT/US2003/029013

drilling/conpletion systemof relevance to the

0 e . |

PPETRILED DESEAIPTIN br SPECIAE EUBUBIMERTSOF Tk Iy ENTION

syst émiti) displosure dbatdialtnyes, vi ttie me%mﬁomrltvempt off featwes of actual

EhBediOt WG U oRtPRRNS gl f
'hP gt%ﬁrﬁ?]f a%/?ésaﬁeﬁ artlgﬁ Ve and pellr thlga velg&nento any

%‘éh @W@'H@P'QE?@?“‘J@U?? @(?é‘y fHch E(Olepts BYMErgus @nainegny ?’}doqf?gramm'“g
dac@bﬁ%nmsi%ed?wm cheohiowa tiid ae\iéldbél@aswtlﬁb f@@@ Y slisyoals (e.g.,
e 0 nmen of u [ eve .
MBI 2 Sitom fha ERiGT rdrarSatien M ERar fhe.nelpmepation to
amethen fMaemat) atentenevilgesveysaBipbe2ithid Thprofraangineering practices for the
? ea%(n%{é‘n{%h ansubﬁ It vﬁf@&@#éc%d thatRaH é‘@e\)efabl%sﬁt%ff&?mghhbe complex

shear rans
and| t'ﬁﬁé‘@“%'% @Htawuwvgﬁ@é?5§ Be BF@\V@%F”Q?H@F@@ fpthose of ordinary skill
,ﬁﬁ{eqag\%ngﬁemgell fI ui ds and to ef fect nmeasurement and

contr er a n the
compIF N aIion: o HE PO o RFETE R fms comprise” and
‘earhprisiogbstrall benntdnmaﬁd tn, anamﬂhsl\ﬁe nob-lidting eeresd, iebaghizing éhat an element

&%&h&fst&g 35 5‘? h gﬁg@ I%?hlrs dé) %c‘?’g cX%E&r%H% T}%Jt fﬂ%@&g additional

reventers nention osure nee
%muvn@@@ herein in order for those of ordinary skil

i Nt @ odd &f okdhaRAPH Iﬁﬁth@taﬁ vﬁlnéjpfFHc%@ th&i8hd ;Iﬂ‘%r ert %ﬁ@d]éte with examples
i nvention. 35 A control di sposed

9f shBsealing/eorprletign sygiems cmeRindyin Vﬁﬁ’?“ﬁr‘ﬂ?ﬁ'l '&(?W”B@ys b Js believed
that tabSEOofr‘fmdmdryE@lkllDei mwmh@vagamegmw HGERe beseprdasmeure will readily

%p%ﬂe%:f 6! h?vﬁ e Sk éel?{te m&grqen %e{ unnPrgH%?' E?"?‘ﬂﬁuﬂw{h various different

&t KiBt ng hanger
d@@n@n’atlw ofi suhseeedrdinglaerppletiop %erzeomﬂt)@smegpresent invention is not

RE %S&Q@e%{%%@ paﬁllz'l'ﬂﬁr t%e gfﬁirﬂhﬂ% E¥M & ohsedbienty2ih € interests of

seen in Figure 1, [ical he THRT is run
FArGY. ol tngsh cmamsra*w& F‘&’é%ﬁﬂ'"%ﬁ"‘(?ﬁ"@@“% SYSiRm |oA ARipvgce to the

@ééénﬂ@v&ﬂon éﬁ’a@ewbed befodd, provides fluid |ines,
L.in and/o data |ines bet latform 12

ond (Rt S ERE 1 heft EBsA i P BBpRIA Hstem 10 in
aocordaoieEdwithyoree gmioadiroernit wé thel imentiorg Sysiainctd ln@lucimmm-subnermble

Aafbraef ﬂgatﬁlg p%nkhfa%'\;% b\ﬂ‘gn ann EI’%V\IN%IS surface 14. A riser 16

pr otection o
Xt%@édfom WW&SHPWW@tW‘é?éWaM”@anﬁe 1 annul us
ci rcyhahé %Uoﬂm‘@ﬁhbﬁ?@dreby BIBwEMt Srevadltion, h&é@u%cd&rﬂml and other

si de ut si d er 16. An
EhBRRS SRR e e eragy B T o ueveter 201
toﬂvemt@n relzalingOnje ciabiiel besds, pipecarhg tfluidmams, sheartrms, and/or other related

Sléénht'rﬁtu%?d E}Zp Q\{)ént Mgltébsreféhéec&lv\?eﬁl llgﬂs Iah@% e%ctvmééénrement and

ove tu reente
mtr@l/@penajlowmnlgywam@@rdrtﬂmg a&mcemﬁ@t@rv@‘l %fwelhﬁhmoubpreventers are

whI-RidnAlih @2 £03n08 l@B&lb@é(ﬁtﬂaf the AbRIROYEhE WkIsHBerltRide ©F the various
44 to bel ow tubjn

s R 5 g OEEE LIS R ol i e or
thosé ofdmﬁnaty widll meharartiotapgresiateand préndics thieiprepehidmentiort. i s

cont efp rﬁ% ;?oéjtﬁk% d@é&s%ﬁ 3 1@%@1 G2 né%rQE P?fgfe%f &) Sthuiar BOP

i ncl ude ntro
24/ lissasp Bg:nztgd @q@w(jhe emerdeagy BOB fgmpressure control during the completion

phase, i.e., when running the tubing hanger running tool (THRT), designated with reference

-5
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Turning now to Figure 2, there is shown a subsea
drilling/conpletion system50 in accordance with an

wa@bdoanesse ve enbodi nent of the invention. (In BEEUS2003/029013

present disclosure, various enbodinents are disclosed

H\ﬁ?ﬁ&QI i@ﬁqflm% at &s @H%e%“eﬁﬁ NeFRare, %‘ﬁrﬂ?ﬁtf]lﬁzg gs ferhe THRT is run

such cases are-essént

inpide weerche amér%ltsmﬁm. arngside dedpndingestring Méw?mbé@alvnrqwes fluid
ke, 6@l ik E BRAISICdAE NBESbstwedn pRfEoin@2 Gind RE SubdcaWi@head 18.

B bR o RN RSk sl B wBRR Tl Gfonc seaea
ha0$iRT. Skeawr 3foproyiddsQiRotaCtion ah dmbificed L& ebert frenules BOSF24 is closed.

g?:;t‘ g\&g% P&Qinlge?ndn%rbéérﬂ% &g@ﬁ&ﬁ ‘grégpﬁ’lgs %cﬁ%ﬁlo&g ac|h|eved by an external
eeper3§anie glompmlesandioytsiderrissis1f: An@ontlvsline 88 entars riger tl 6 below annular
BOPPE£hh® BbHRAER- tugﬁQtH'eQH Mnmnhhlﬁ@c:lr&ﬁatl%ﬁrls -Ellﬂﬁl-gr g&llhﬁed by an

é&qﬂf%&ﬁé@%noﬁdﬁg |4? el\g‘lC%Fﬁ)%f E’@Etre@r@%oge g{pwpg@g@erw agn%nreénqgrs below

fobiny detderd4. sl eeve 52 which is nounted to and seal ed

to T

i C@E&%ﬁ?ﬁl\ﬁ %%ﬁhlgé 1l cm@ét%ﬁ% Fn bgne}gmg ’ %gﬁ{lne L%qD hanger 44 to
below tHbingihangdr ¢4 awidre thedbaliyis evboesr (mal sh@wn in Figate 1) wmm treqehead 40

§t§iIHMMHSrbg/a%W{e@QMﬁfﬁqhé)fﬂlbnc’lgjgad' ser 16 and
termpates in a stab on base. Annul us

ci r cul i F9ipmrated, fhah erteraglimakiisg! nea6 My iser indudeshygiraylic power

and cntraltiinedfot smseééopnotahtﬁomaelar B@Pizmbl ng head 40 and
t hen enters_t b| ng $a{ﬁ 40 bel ow tu

et or TG At 17 ERfre 7 s Shaua tBrPiRBE o Afsn,syptem 50 i
aevprsiancen @it @ant altsinative embbdimentef maba\mtlwln fheeresant disclosure,
&a@%ﬁé %%b@&m%ﬁt@ é?(tz d‘s%%séd*’@hi@ﬂ |%F&?afte 'n%n?%tﬁ'tﬁevsgn@l‘,omponents in

I osi ng t he annul ar preéssuri ng
Ws‘@ﬁ?% e{eg’septq Whieh 5"9 Qsﬁe'ﬁ'ﬁHYePﬁ'ﬁlcaUﬁﬁW(P Pt moreg,gnbodlments shall be

ifBfitiied QvitAOme tsamki rgfdiréhcd  nuirREAIL il heSEABVSH rRorBURGRSEs depicting those
dr"alci.i nrﬁlfon'pl etion system60 in accordance with

TPPYMEHt her enbodi ment of the invention. In system

60 of In Fhgyameo@meBQP Figute ACBQB (ptdte&H069 also achieved by use of subsea

ome @%0%75 géggﬂd?’mvélv&%gggé é)ﬁ[:gntr%i: EéoeFf dn e B%B 8a 8 riser 16.

ocated su
Beefesable rABpyamBYP Béis 210 meamed éPlow@mez@n% B@Ps%@d@fel@re%ﬁwe control

HLhﬁlg' tﬁa@bmgeﬁbno;sharsé SE6ntrbP umbiEHN Izerfor BURT 26 id mnumaee fi¥r 16 and

nctions as e in f
AP PB BRET ERE SOt RIS PIERGLL RsschRT pyja proectie
Sleeve T5ARTNI2I6 isi mowattdd vand delep to THETRS, arovidingvardtedtiongvhen annular
ﬁﬁb\%g i@g@%i‘pl y 64 in the |landing string above THRT 26.
nul ar

24 is closed around the |anding string. N
W t h 18dihg erpodiaent®p Fighte 2, leandlud sieeyiatiom is| aphiepeyPby axterpalHimbilical

meo%emnnm %ﬁ)‘ﬁg&&e bifd bisite du&rerd ér{bﬁtbﬁﬁnété§ f a 48b RAIAMBOP base.
éur ace

Perfor aSWItC in unc

DRYesGiReyiatag 1§ é”r%'ﬁ agkyqved viag JUERPh %‘%ﬂ %’r%'i?t'ﬂ%gne 56 to the base

situibiodnBebd 40radsheneentas tubingdhead a0l belbw tubmgaangérasd. BAEmaKumbilical
f act . T '

8. S5 R e R FRFES b S b L Kl pressue

festing onribm ok the tubinl, hangkmiscachiayed dly| clesinge ke, annuten BOP and then

Et‘é@édrﬂlj Qewh %Pés%}ﬁ sk ﬁ’neFBSQH Efterhal WMical $2l protection
I's achieved by not havin .
Turning nowto Figure 3, there |s shown a subsea drilling/completion system 60 in

accordance with still another embodiment of the invention. In system 60 of Figure 3, BOP
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control unbilical inside the riser 16. Annul us

circulation is achieved by external hose 36 running
w@bk@agsiose and outside of riser 16 and term nap@nysS1ion3/ex9013

stab on the base of tubing head 40. The annulus line

Elg Bn@&%%g?d{lb\?egl djr[}%% é@uﬁa‘& dp t%g ARG st ap Fha? BL ®lcSted subsea

ow t u er 44. Ex
Qﬂ'ﬁw w%raﬁnqyu%“’ 2% Qﬁ"@’ﬁ'tpoél?@ds ifRgsge &N Ff}Pd'P‘H%ﬂ gnd Cﬁé‘ﬁﬁrm Annular

Bé@dg 24 %Q@Eﬂ fr cbmfwtﬁm&whs 8yl Bl‘m;be BekLrided ﬁhﬁdv‘(rféslf: dagan Uélﬂ _
re re te on an er I S
Sohi 2 BDRIDER T ST b GobR 8o THHD, R ERETEA B Arsviing o

BdEniagyaled assemyly &g (im hpraraing sirtig\sbsveaTRT A& AnpnlesBOP 24 ds closed

100 HEAdif bl "Bign %%é%lbsﬁééigh&‘?q g@sgs arnhlZIer B&8 24 both
glored eprpssussh i iRirogdueadineide ﬂ$€ifl1ﬁ|bﬁ§§>ﬂvc€®#9¢%5@8 r62§9§@6¢m17@swﬂchmg

fuRctioR 6 QW REH B aWeta2. b(ﬁ‘ér saieitdealRBaak FRidheal prbgb%lre is mtroduced

i nventi [0 syste BOP o tionis
AR GG QR ey eI Hro SIS SFO oy fop DT hich Has been
datdrinined dby Bwitghirgwiatlierdd (a.g., ek tmmck;gatuialuulatcasamﬂmoyzk)?Z

' S | r\lfggugo%ﬂnder& r%i{%?enl;g{bd# @.ﬂ %tl{ lﬂl%a Etlo-ﬁﬂci%egfed by not having a

th ve can
@mlrelcurefdlld@y inside db¢ diperott. mghluwlmul%@mls)ﬁcmwedrm @gernal hose 36

Juﬁﬁ\ﬁ’é Qg)nééldié Qﬂi o@Sidé Bf li&A 18 hriatte ik ANE i 4 s?efbdor7 ﬁ’le' Hase of tubing

ure 4- ter swtching valve 72 has switc

ﬁQuT'lﬁ ?’E‘”luﬁﬂ"ﬂeo@% 80 ig IH g er 26 tﬂ;“t‘&%‘"&meﬁe 4@ 8H?5I 85“?’3 typing head
ﬁ)(lbqﬁivﬂﬂlﬁmg fﬁ@hd;di@al Exdérnélainibiidalaihe 3@ &gt élg& ?fch‘udé 8ydradlie power and
t ubi N nger orm 1 cte unction. In
?Qﬁgogﬁﬁ%&f %@ﬁ?a épﬁ:oz'gl 8Z°éawu%ﬁ'g%eﬁl€al protection is
achi eRresbuleytesiig dnatop ngtl.mlng dangas 44 usrbehigved by iclesind surface BOP 62,
Sﬂeﬁfﬁp sgxéseavgdthG %in@%ﬂroﬁﬁé’t@ (/%Vééeaﬁd%éﬂ &Hés%rl dcl)wn umbilical line

annutus circulation s achi eved through ilical
38 tedresgurizernsidayiser dhblpweurtasa BOR & de of r| ser 16 and

Z,Sr ?Wlhg’lﬁowgb Elgﬁieab tBéte G shdv\h\ea Baﬁdéa(i@frnhf]glbd)rﬁﬂeﬁmaﬁstem 70 in
el ow 1 he .tu ternal. u I, ca

AegREnSE Wi Set AP raCo oAt 1 pRe™ 1 iS5 B Peration i
aaived by usp 0 BurfachiBRP BanTer cotroli for EHRT@ﬁed aplyievddasyi prgviding a

gbi{cmg evaﬁgpasfé&nagdzz fshiﬁgme%sm%é n%q@gmﬁﬁdﬂsb@é cART 6. Various

ressuri ze 1 nsi ow sur
BsitioRs OTITdhﬁlSW@CW@ﬁNV@'be CRR) e esetpcted Wt Eotatign sqlid%ﬁh'zﬁu" actlon on the

%H@ﬁ@@tnﬂ{; idd lhmgéts@fsplaﬁb\w 4 %M&W@fm Bfyuies. /ﬁfé@@fvﬂ’@ﬂ@@alve 72 has
anot he of the i ven P

o, RERTEUIGHS FIFGRHoES i gl Segl imhloah it radia

paetrabrson in® talgihy Baregr bzytamfomﬁ trewreleated fBOROIG 2n the embodiment of

g@ﬂ]rte gm[)%al g:!é'ggtlon |Z ame\fe%%d'/ ng?t%qﬁmg aP %I(rc&@ﬁ'f%%%@r?s%%]réer 16.

3 2swrrehrn
i ncl LWéld qontntuaé ﬂeiﬁmcﬁgtosflgurﬁg"r aBouS @HFI‘P“% is \aghieyrss through
%Elhédl RRS3@ Funhing Mg%l@«lé”aﬂél OM@IH¥ f (iSerds. anHQ@Hﬁ'\méﬂlﬂé @K stab 80 on

I h, ~al |
Faces shigegisen %&Hei%@‘? Sheroee WA | &bﬁ¥?' g 36 qyght also

inoidie ahgdtalily poderimes 74 and 76 in Figure 5. 5 After

t he tchi val ve L:

intr 2%\"‘833”&9 Fe%t on toﬁ of p@%g%\ghﬁgecrqﬁqs a CF%&? B{I 8Ioé|)ﬁ(? (Sel#rﬁagﬁ BOP 62 and
thetpirésisarirlg i@@nttiee Iaresw bne tp eressuriae isidegiserddermpauriaee BoP 62.
per f of b ®ow 8 IFREFEE, thiraGE sRblvn a subsea driling/completion system 90 in

accordance with still another embodiment of the invention. In the embodiment of Figure 5, as
with that of Figure 4, BOP operation is achieved by use of surface BOP 62. Control for THRT
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Unbi lical protection in the enbodi ment of Figure 5 is
achi eved by not having a control unbilical inside
WO e@e023062 10 Annul us circul ation is achi eved Pp¢iF/O82Pn3/029013

unbilical line 36 running al ongside and outside of
%ecﬁ/ ﬁ\l tﬁlf@ﬁlﬂgtr\{tbgg Sa%t n?olystb%‘kiél ﬁl@luﬁ&?mbﬁé%r%ng string above

THJE)T RB; M%rwgérpoamonsm &%aw'tqhwsmaivedre i Ak 3ploplylatgh.sylateh, all
métskb Bateb s idtatioR @MBlisH-pUNctidl & SidMNgndirgSStrird) a$ Mdicated by
% ng ga i_s achi eved by cl osing surface BOP
?WS gnd{g! 'ﬂgg‘é@érl ng down the pressure line to
pr essﬂtﬁter the switshide valvs s oitdied opresaurd wcmtr@(u@edimrough a hydraulic

g . <9rWalt ﬁmﬁh&%é tg Hb%g)ehétra?&o‘)@ Q%to perform the

I oh system I'n accordance wt
S;eﬂectqdfm@mer enbodi nent of the present invention. In

t he Qjm@l@'aﬁﬁl'&ec%n i thBUERbSHIm&SPRS Figlr® &t isQdthieSed by not having a
achi eved of surface BOP 62. Control for TI—%{T

?%‘trOIé@Pﬂ"'é%'é'EP' rfsﬁr?ﬁll tiple radial penetrators 102 are
used Anaulge dircalationuis sadhieved thragghh eatliliedd lihe 3B0runuing rdongside and

cﬂﬁ%g’eegf fegh % Q84 tte?r%lna@r?%m%‘&a@? Héebésé Q)(??ubiln%zhe%ﬁ rlltoaelnrclstanters the

raul i c power
tupm head keleva fubingliangerA4. FxigmaB@nkjipebinge30tmay alse @plude a hydraufic
find adi al penetrators (not shown) may be used to
activate and/or select functions on the tubi ng han ng
r unniHESSHEROIest ine) of dehing haget isi ashieved B PN § 'ﬁ?er%? 62, and
ﬁl@ysuﬁ@g dovirPtRE prssurd ik tol prédsufizeshgiee rises €6 bdl6w s@face BOP 62.
nuI.Ius Ci rcu

Fi gur é"fgnq ﬂ?%d) E'gw?b e?%fhsl \?/(r%l aI ) tsgaedrﬁlpﬁ%g}ngﬁ%n g)%tem 100 in
aordrdandes wite still srmthelenmmlmeet ni ﬂnatnreﬂ;nt m\vgﬁtlab I@rihe lggbodiment of
Ibiaﬁ’r% @fsds Sl%t%&ﬁ@tg is féﬁlevg@ %y %Qé‘ ‘6“ Wfdck OB @@ nCtS’rﬁl‘;c‘ﬂS on'T@-IRT 26 is

nper to the tubing enters tubin

@fél'%!ﬁﬂ Wil mvgjlplearﬁ@'e'rpemtratgﬁﬂé)? @éﬁ useRP O &aM 9 %e fs@nerﬁ%d 40 to
Rbmg HaRgdrudaning ltédl Plee Ongddfatié lllﬁed nma&ontahewmeuct g&der from the

nto f tu er 44 1i.s d cl 03|n
S Yo L S NG A e i N
pr es sQther railiakpenetraipegBeirsheen)i may lmbeusedst@ ectivetelzsidonselect functions
Tdrgin
élﬁ gﬁﬁgnfﬁrggg rtg}n{ lt?(.ﬂ rcr:]gﬁ'p I?ﬁt{dﬁgg&gacé}%@&" By ﬁo’ﬂ Raving a control
wobitisatinpide risgri1f- stil | anot her enmbodi ment of the

i nVeWKﬁrﬁmjs c|réhlétfd>ﬁ |§mmﬂ1e%bﬁdlﬁ1éhﬁof7ﬁlgur@@?nrou h umbilical line
greventl |§ i ev.

& R B cieatige a0 arisar 2odh B K RERE Ry 51 of Bie Shap$ tree head

26 The anhelue hifeothengods v aFugperdo The tebiag head/ant ¢dters ughing head 40
i . [a)| |. tj i G

PO Lo, AR o829 B Al i e

t he siregsucestesioon e offiubimg hanges 4k israshieyed byheosing supigge BOP 62, and

fridp ‘E)Fésgur}ﬁlg QBwh R frelure IIHERD presstizdnSTHE GEdraB beRw surface BOP 62.
achi eve

unbi, | 1 cal tection sub
e hiing hou 8 FiBiah 108 St By Bess B BBt piston pystem 110 in
bedoeange with stilgaradtiey @mboieRtof thhérmvémtmal Inphe embbdimentseftdigure 7,

%éﬁ’ | Sve%tsc%nq? gétﬁ%@%&%% ?fgsgl}%é&r?(%% 2@%\5?{% i glre’ga %gy érﬂgnnular type.
al t er'ﬁ’wt CWOhﬁJnnTé'I%T 261 lwmechmmﬁﬂhentdélqu{}H@ﬁe'étaCbﬁved through an

umbilical line 112 containing multiple hydraulic lines and an annulus line is run inside riser 16

from the surface to the THRT for control of the various functions on the tool.

Umbilical protection is achieved by having an umbilical protection sub 114 located in
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sub 114 may be constructed. In the enbodi nent of

Fi gures 8A and 8B, unbilical protection 5 sub 114
wWeupn2®es two mati ng conponents 114A and 114BPCDUR10031029013

toget her by nmeans of a plurality of bolts 115. A

tﬁé%%ﬁﬂg‘é’ﬁm? 'aﬁoﬁef HREds. Qﬁﬁﬂlﬁ%f‘prﬁ@%dﬁ%uﬁqw K& Albdlat flrféél body that

hr oug h which unmbilical line 112 runs.
fSW?ﬁJH’%trOf“ieééfi'q"Pgaﬂ‘f'ngs”@al 116 surrounds and seal s

lli_nbl |H|gi.gés 8AlZnd/8R, l, BndSt?srﬂotlaﬂaltelrn’atﬁé‘h?iﬁmﬁ@ﬁlWl%htunﬁﬁlllcal protection
| re ,o U ot e 1,.0N
N e e (e

Ui hedmpiises hpe matingicdnineeents é iffeands 1 1BB2Auplrd tag&dEBr byoheans of a

@E@in¢ 'of:tgdltslljrg A Q%e{%va@‘i@dér%éd o&w&&?mﬁfﬂb"é@ngﬁ%ﬂénté’ﬁ14A and 114B

contro ressures
tBiswgh I\Mht?ﬁtué@"tcﬁ 5@9111 2 B TSk RETN 268, 116 S¥TPHdsyand seals

lirfbiidae1 eraedi smenti4of  Fi gure 10, unbilical protection
sub 114 is ed _wit [t offttlnsll
For dbia paBPamaft g Rl o ruRbHEpry 1808 uniided with 3
dir2ky ofl fittimysd 17 Hlbpted é&sipe cdupledl ty ,uppm‘r audﬂnWeIr cedgmdni 114Anand 112B

%gn&m%f’%ﬁm\ﬂﬁtmﬁfaf b gﬁr ‘rﬁ %‘P eﬂlﬂg&lnlmén?aolf u% eQCEIJi Aﬂyd?é{glc control

rises two thr mat'| ng port
m@sssresaﬁ@l cermnieated thrpygh m’f@n@ égﬁmﬁtSéld %o per m t
Sepafs%llém mfthéT%HbBélim@ﬁtf 6f| F?@Iﬁe Jlé%rnﬁrh%l ééb{’e%tuonT S Wis provided

‘H‘lﬁ‘l 7 P‘”fﬂjﬁ’yég %'P%ﬁ f yngg 9%?%“6@“35%%}1 6°aWb°€r #nd lowshsrgmeants 112A
aubad2byerespestivaiyheofi tvilitidal o2, Im tiid @ntbobtiedntrentFigure 10, umbilical

g %8{ on %831§§Qm sesrt)wg Catdla aop%a/‘sg}h&seﬂ4?%ngsﬁ4§fand channels

an annu
Corare s&gm@ﬂednmwrm&apﬁratlweofemmd portions WHARINgUA4B.11 i s

ﬁL IO;/ : ﬂf?f%gﬁ} ReRUe rFlgffhr& Qnt fhele isWHBlvhi £ 8lbsdd %nlhﬁé?@&rgbl&ioﬂ Gsystem in

draulic lines run inside riser al on
taﬁ‘é)rﬁfpgl other eRipdigest f the imEigo i theecmbrdimend of Figure 11,
BdRTprdectiodris &eHdvea by 0ée bitt@bssarBERIS0, Rmhnmts pr@ferébly drhéhnular type.

| &¢H
it 19%pHBP SHET e R R S Peli o B P By oS conto
simbilingl 120, cb@iningTTHIIPIR Bydragiaiings ruefnside mieer 165an¢mﬁmgttlurs outside of
ir@Wges?rlr%AS(ﬁf?gm Q%S%ac@@ THR? 7 gﬁﬁrﬁl LEth@SafiisHMktions on the

IS sub 124 may be constructe Annu us circulation
|t<PP|the enbodi nent of Figure 11 |s achi eved by cl osi ng

fugs Q&n%ﬁ@pr@szi@ﬂlsta@ﬂﬁém ttgfl HaVIHF ah iugbilit 41 Pid1BEHA 8Lb 124 located in
ubl n anger n.exter e

RO EUS) F5 VR MR A2 BRI BB oh i arade TR A and B8 9, and
t1l0cﬁmgietallhes rhes thislsobv1 2unaebe 8Btr@éfed.0 t he annul us

line Alﬂ\um%lr&%t n%‘khé@ﬂk%&nﬁ% ofﬁ@\’%% ?@a&{}gl ?Q‘Joswg subsea

alternate circu extends th
BB QQJBnch@akﬁ‘édércul@“qnnff@hé’e@Wo@EinﬁréWﬂngf44FV'QLﬁ"ee>i§mal jumper 126

B’lﬁtﬁaé Hrbﬁ\gtrféé& 48 Yo @BoveOTHRF 264 H:h?d fAGn h@ﬂ fhel%ed ﬂSblcsvheubsea BOP 20
Cl OSI

©Se 08 e D S 50 7 S Bl SR et 12

whlels extemdsghroﬁ@n tlowbingrread #0 irhtee bintodimentof Fignes! i n

0L S B, Bt B O g P 1 1

mvggmmau@gmea BOP 20, closing valves as appropriate and then pressuring
down one of the hydraulic lines in internal umbilical 122 to the area below the subsea BOP
20 and the top of THRT 26.
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Turning now to Figure 13, there is shown a subsea
drilling/conpletion system 130 in accordance with

waioki2zandt her enbodi nent of the invention. | nPETES2003/029013

enbodi ment of Figure 13, BOP operation is achieved by

use ofyr§ ﬁ&ﬁt uréQ3, H’@l‘qu‘ sl'\c?WrPé @l‘jlﬁéé@ llyng‘?(fonxd‘@mn system 130 in
annul ar ntrol for is provid

BGePEsiagee ‘é{'t 6Wﬁne heg,aBPeqiraent °i§@ ”&‘6’1‘?%'%[] W@ emhoﬂlnlﬂ"@f Figure 13,

B@Brapetdtion lid Acfeved by WaeioisuskearBGR R0 1ehisine prefidgblyt bfcthe annular
&é side of landing string 30 fromthe surface to THRT

for control of the various functions on the tool.
Unbi | Cadiiol for dHRE 14608 pravidad Wirenghda bgntiehvinbiticahi32 containing multiple

KAt GiRks gr @h ‘?ﬁéldeoﬁséwté Qn% Ibr%‘:ﬁ"nteetgjtéld'é of l@ﬂ(ﬂﬁ%gtrm? 30 from the

string 30 above T galn, reference Is

srgGe EsTRIAT amrmfrobof t%ﬁﬁﬁﬂoq%)fum@'%m thettedll s as to how

t hi tShlSMbllléa?gro@Horbi@ a@m_aﬁetdruyqtlaemg aAm;mt:J_mua pgcbtg&@h [%bb 984 located in
in e.enb 1.men ur.e 1S acnl ev , o Sl

g SR8 Aot PRiTEe ToReRY B BUPBAR rd 2B, 8 and

t1L0tiorm@taﬂaa§;tuhoMthrsisab ap4 may be paistryciegper 136 out si de

the tubj : ; I t

n Ser@g%é}%&&‘ho&% %?fﬁp@&@@#{c Bd;rﬁané ¢35 %&gevgg' n? cﬂ)‘émg subsea

BRIT 201ane tefdnge pircylatien fremapelay fHibing ﬁ%‘gﬁr@%gﬁr@ texégmaldnmper 136

to@t%ldéfthé HiBInG thebd ROAT eﬂé}nélsmmbéla\zeau@we¢.b@r91m Ex@rHap@Abilical 138
cl OM% val ves as ﬁ E riate and then

'%@tflfplcﬁata YliPaster pieen 5’ lic lines in internal
unbi | Presdurd 8t bo téphef mbing haayaw4asis ehiavdd By 20siagdulidea BOP 20,

tcﬂﬁwﬁ valvgg:% %%T%D;FH e@nﬁ%éﬁgo%ﬁ-gﬁru@ & on%,%f th%i&&r%ul'icﬁmes in internal
aoidicaldi3e do thetareadialqw subrea B\@P 28 @b@ tzherf@mef T6iRT 2B

I nventrRiRg ndW b tFi’gu?‘ef"m)‘%He‘r"@FéltshQ\Xm Ei 'sgweﬁ di’il‘fjrnQIC(%%)lﬁﬂ;I> system 140 in

operation . is. achieved rou‘g use of surface
@ﬁ?fiﬂ%ﬂcef"ﬂ‘r” stilpAetRs erTE,bOB'F@O fdue PreyayHn egspradinent of Figure 14,
\BOR bpetation istachtausd tirdligh@iseof urfateBOR GRa0brit! for MERT 266 provided

gﬂpﬁ\é}[g% E%ro&%ﬂ@%1 42%?)%% r{Eq, rgﬁltlpglé ﬁ?c{qau]ng Iu];ésoarﬂdtahneannulus line is run
fingidst lisen 46 framtthe surfase to ZQJEEURII'ﬂ@sz’ml@t é@twaows fanctions on the tool.
|ﬁc‘éP9ro@6tlaﬁ\é'dwle@éH BTRLidL 2 uﬂﬁmééf‘ﬁdtéﬁﬁﬁ 4y ]1%} located in the

located in th [ and |na string posite surface
NG NCLopRPHte SuBPRs BRBS2 ONeaiain, ceTRicqer Ednasik (@higures 8A and

3B, §E’and9IOfafHétéh@ag thdd\eﬁﬂslsbsmtlsmb@b@@wstrbdéd sub 124
strycte

b | . th L
enbod HURE Supiiglof b Fihetelordafé 19 aiekfTyan sampivs ne in
infernal ningailival MﬂTMhithedmmufmcaﬁﬂ 'dﬂiDLanThIR]T Chtasl thendbighgh tubing
gﬁﬁ&; zﬁtoatﬂfiaﬁr{?ﬁ@ b%l?)(/ﬂ ggér%ﬁp&' hanger 44 to the

ow t ubi ng 4. Pressure test on to
of t UBERYIrhiasHen t‘?PsOfatéh‘F%%'webiﬁ qheYpH Y Sleping surt OP 62, and

ﬁn%n paés@unr@oddmmedhemmﬁé bydralic d@émn Qﬂ@rnarfurﬁttmtahym @Uhé Brea below

SR AT A RLG e THERTCR 08 bt 1965, MERGENY redpeidpeot riser 16

throyghegsxri4a pebivéhe nmmscbésmfaceB@@rb‘ZlG through a port

146 f,
Fi gu bﬁﬁr@é’g 'ﬁ?ﬁ td %Hﬁreol gh?)‘\%f]ef lgggovﬁ'sea&%re Fﬁ"@g%o‘ﬂ&w” ts?s’(em 150 in
gs@f@wquh Bl ar@&@be@aﬁ@@ewcﬁ Hﬂeslﬂvqnlhorarh@tmeqmbodlment of Figure 15,

BOPsHerERBA istdchiclEy InBNENEde0dt suffdtet BEP BB EDY TIQ#%T 26 |s provided
Eh%rg(e’aeclog@ lg@blllcgﬁ%rntagrﬁr%nmm%g gérg\%llgaﬁntsgguga InSIde rlser 16 and
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t hrough a control unbilical 152 containing nmultiple
hydraulic lines is run inside riser 16 and -10 WO
WQ20Le0N69 PCT/ US2003/ 029013 al ong t he out sPCEUST003/029013
the landing string fromthe surface to THRT 26 for
%ﬁr_g;[tré’l) T]Qltje Bhfﬁe\l’e@‘m@lng léfrlngffr‘dﬂxcthé QlFacBo 1i'It]ﬁTtZQ ®r-control gf the various
rotection 1n"the enbodi nent of Figure
fﬂ&ﬂ@@%@dthﬁﬁo%aw ng an umbili cal prot ection sub 154

| ocatigsbiical bRsteckigGH B S,ifnbbdhﬂeﬂp&USighr% $511i§ a6KeRAPoypRaving an

enc ures 8A_an
ol Praoep sub i IAES 1) Berfaigng, fute, s, g B 2. once
egmstreﬁetﬂneel is nadeLtb FigucasréAudratdBy A, amil tlher dathilscis e how dfis sub 124
ﬁa&%re% ach| eved by closing surface BOP 62 and
ing Cl rcu ation from bel ow tubing hanger 44 via an
ext erAtablup giigHation 56 thermpkadireent ob Figgrentais apbieved by slesieg surface

é’dﬁ%zZ&wd:{é?lﬁé Ih:‘ggnétréh QLN bEIBR tBkiBG hB é?W4SM£>?aﬁ8exE’e@E’a| J&hmper 156
RIS G740 v TR 2P OHRS BRHAN 16 SEoe beirsgbse BOP 20

toitheinbigd ofviseh ¢6 above A¢HRTBEPR Cirbulatiog s thep taken d6i3he Bnrgilusesirculation

B, o s 820 Foadl Ao o B R, R 4,0 s
alwmatﬂgcmahgmpaﬁmthrwghh@mﬁ@@dﬁﬂent of Figure 15 is

achi qif@éjsur@t\éstcdnq% BOwsHG hatRr BOR tﬁg emﬁb@ﬁlbﬁt%f V@u)ﬂéﬁﬁi i@ &chieved
appropri at e, d then pressuring the insjd

by desing #riape QQEhG?-t RSB VRIYSFLSAPPIART e Y th‘?'h%feﬁ%i“awhe inside of
mﬂ@m@%&&nume cindufedion Divé Betow-s@face BOS,62t here i's

ac Cmd)gwﬁggrt%@f ?onlggl{rfa |1F ntgé]r%?l nghl?o%vtg:ﬂgggu&ssga drelmgg’cog}?lleqon system 160 in
agvesiandeowith $till anhibeeerhibatimeni of the iFegtiore InL e entbofiment of Figure 16,
Ebptp‘?&%ét@ﬂ id ac’ch?teQéi Sy 10N nysu'r'@ge QbP%‘ér &éﬁ:t?ol RPHRZ: 26 is achieved as

I's achi eved | ows: A control
ol Acamniralgnilisac 1&2rﬁon@wn9| e thfaqlﬁunwswm@@'dﬁélser 16 and

5IBRg 1hB DUBRIelof §RIlantihgastthgdfbnidhe ROrfidago THRYI 2@gordontrbl@f the various
tﬁ'f’ di ng ﬁ]ertlcﬂg fromthe surface to THRT 26 for control

VR ISR functions on the tool. Unbilical
pr ot eld:hbumal iprotédiien emiosl iendvotiment Bf friguee 16 i sachietede b dhaving an

Qﬂ\ﬁnb‘]?éﬁ r{ﬂg&e@tﬂn SHB'J%JL |09§\lad Hﬂ% %ﬁkg%trﬁméggagsgle sgﬁéée%blb B2. Again,

posite sur
rr@fp@nefn@ena@ tﬁfqu AFP@U&%s‘? gnd Af dorgigtaily as éﬂwhpﬂmlsr%&b 124 may
dRt@hdtaica, to how this sub 124 may 25 be constructed.
Annul us |rcul tion in the enpo of Fi.gur s ,
achi bl puglion R R R %&8?%33%9 circulation
fram geslowd dubiriga hangee dteviaadn extérndli grabilick6 6 66 udutsidbe theheser. External

Lﬂnﬁﬁéal 1%%3}(1 magoge%ﬂfbohh%ﬂ aﬂs%@oma}ﬁ rlyH alﬁﬁ)c{‘rﬁom?e?’gp&jn%ﬂﬁés

SO Ccon
Pr esshressuretest @htOP @btUblng hanrgen g4 l'ﬁa?@@fvedlm the emberimgripf Figure 16

b‘?clbaﬁg fEoqiEastP 6, c’%’sﬂ@ v8lvdas afprddyiate! S téh preSsuring down one

SHbh ade froaly el waL?ﬁﬂ@ §$ 1B 5042 M 70 and the top

bfTTRN26, o b prlebaudihg ih@iaetneerﬂlﬁehraug}athb ehmsslinb b b 86K s@tace BOP
% d the top of THRT 26, or by pressuring inside riser

' t hrough the annulus line just bel ow surface BOP
Turning now to Figure 17, there is shown a subsea drilling/completion system 170 in

accordance with still another embodiment of the invention. In the embodiment of Figure 17,
BOP operation is provided through use of either subsea BOP 20 or the surface BOP 62.
Control for THRT 26 is achieved through a control umbilical 172 containing multiple hydraulic
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62. Turning now to Figure 17, there is shown a subsea
drilling/conpletion system 170 in 35 accordance with

waioki2zandt her enbodi nent of the invention. | nPETES2003/029013

enbodi nent of Figure 17, BOP operation is provided
ﬁn‘é& c?é‘ﬂfh |H§§e ﬂgerel'Bt Qﬁf al&?ﬁ@%u@% #h@SanbiRg sﬁﬁgff%?thggarface to

Cont r ol I's achi eved through contr

EH'BTP@&OJICOTWOEB?IY%HOWﬂ@thﬁ'J‘PPPEﬂ%tO‘HydrauI|c - 11 WO

2004/ lﬁ}?g%@pﬁwl&ﬁﬂﬁﬁ)@éﬂﬂ&ﬁﬁ&t dfi lFI@;@Ee 175|sfd¢ﬁ|eVé1:{5byjl%vmg umbilical
er a

f
Prafena @ o 178 looTeRi B o shit puiooty Piihaursct Bor 62 and
sebsealBOR 20 cespedielyn Agaie, refecdnce lgrbade to dgupesdifeartdi 8Bn 9 and 10 for
td%%ﬂfé@f&‘ﬂomﬂ& s% 154 ﬂéﬂ; E%éo?\i{;&t@ocm eved by havi ng

tection d 176 |l ocated in the
| andilhi§ t@tbﬁlnﬁ@ddb?id%meeenlth?ﬂﬁﬂ%‘b pf Hgwe Hopwepretgefionssubs, 174, and

fxdos%qor&ﬁ&dm m&HGHRE shfby Me eegﬂbnumﬁt@ﬁ@a%l&@re@ a mbe
(0]

how (TS e 8 stiog i e 170S e Y difacgreuiation
frératbelow tuibieg batued 4derd arofntdFmaj; poe 11§ jn thadulpng barger é4 and then up

Iﬂ’uﬂ%&@ﬂ érli?{”r 266‘%? pH @7 e@in%}ﬁfsqé?g coh itg}?@@aﬁ gﬁqﬁﬂ{iaﬁgﬁ which is

event o osure o

@P@W&Nlpmﬁeqtlﬁnﬁllft@ @ﬁ@BQWﬁmt of Figure 17 is achieved

by t aleBqire kst bh aé.a) oNtubig Hangen Qeécﬂié’védi By %ﬁ)siﬂar&ﬁéce“éOP 62 or
178 in the tub

|
ires BOH 2R BBLRG Vehe? 2, Seprarbaisy And 195 PrASIiad e, gne of the

hyairaulic dineklint infemal OmbilmH?mﬁthHel aréh badléw subsenBOP 20 and the top of

?ngli' %%t 8r%app:¥re$sr ﬁiﬂi%&ld& EisgruIl%sthr%Zéh @%dan%z:lgs br% %?tsbuelow surface BOP

anger is-a
%Wﬁfaé@smﬁoﬁ’;ﬁompensubsea BOP 20, closing vaI ves as

appr opfrhiAg ﬁ‘ow Eghien PeRSS Qﬁdvﬂ‘ga g@d@@a Qﬁlﬁng{?éoﬂmlon ly'/'_“stem 180 in
hydraulic_ lines In i nt er nal i cal he area

perenct i stilgnethepemhediment °¢f 81@ iByenyeaRn B, engrodigent of Figure 18,
POPSspuration isi athieted Vik $tier $0bselBDRYP0 bhsurfabd BOR62. Cogtrol for THRT

B RrcRB RO WRsh 3 G spelop bR ERER e Bis@E Tres run msice
dseir 16 iand Aloogrtleaisisle of fhetlamingdringrromaibe surtrorde THRT 6 for control of
ﬁ,,gl |oL%'?9r§c|ﬂ€r¥ &ﬁ‘pggyopent of the invention. In the

0

di ment gure 18, 20 BOP operation is achieved

v. o cimhilkal QE%%CQ% Bcthe smbedimentrqf Figurestibisgishiereshby paving umbilical

fppstedtioREuBH1 84Sarﬂ01|86€M@eﬂed hrtwahduag SHEIRG bﬂdosmﬁab@ BbP 62 subsea
|nes ru

1 nt a n nul.ti ra
He 58 ety Sl RsTost & o FOHERS ol Bt P for it
fascborho\hmlssubﬁaemaymeibﬁﬁruaﬁdfor control of the

t |
2y 6 R o AR L b o
(niemded elagsure 952 BPBt ecti on subs 184 and 186 | ocat ed in

the | Rrﬁ]ﬂﬂld%gzlr&'jléﬂoﬂ% SoRNsH b ta‘kwgfoﬂ&ﬂatﬁmroﬁ‘%émﬁﬁﬁag hB&RRr 44 via

ti f
ShexrEenBe 16 Mg Berdio. HBE R PR PG T e Blafiing head
42 dboveyTHRT 28)@at theatoatithe Anolylusagjeculatiort line befoat fcface®BOP 62 through
gﬂ@&gz_e used to maxi m ze safety in the event of un-

Pressure test on top of tubing hanger is achieved by closing surface BOP 62 or
subsea BOP 20, closing valves as appropriate, and then pressuring down one of the
hydraulic lines in internal umbilical 182 to the area below subsea BOP 20 and the top of
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i ntended closure of a BOP. 30 Annulus circulation is

achi eved by taking circulation from bel ow t ubi ng
wh20vgees049t via an external |ine 188 in tubi ngp¢ras2048029013

up to a port in tubing head 44 back into tubing head

THRPB 6P o] biELetflo i fdBehe Sgﬁﬁn@@wﬁgﬁgzaagt%uio@,tguﬂébe BOP

82rwithsybeea RQR 2G,APeMp of t ub| ng hanger is achieved by

cl IOS TR EhifgHdwAe FFidded E@Zh@é is showh maeaaﬂﬂmaiéomﬁle@cﬁi é’y@tem 200 in
val ves as appropria ressu

T AR o SRS RR BT HE A Bre 1,
BOR apdiationvis scHised wRbeitixd sabstatBGP 2@ pr safface BQP\BR Control for THRT

Z%Og 4/ i%éc? ﬁ'n?of 91;/ gﬁ@&%ﬂbﬁlﬁ%%ﬁ% cor;lfg’ﬁ{rqgaﬁﬂtﬁp%rhypééuhc ITS% is run inside

r suring nnu

Joan16 ansl aonashe pulside B3P 1apdingting Famdessuare T Kt for control of
tﬁé‘({é}loﬂgﬂr‘\@ﬁ&n‘é%n{ﬁi&%le 1? tggr eis shownda subS_e?h
| etl on system accaor nce i .
St | Urilisehaplegtas n st gy s daneyed, ydbving umbilcal
erostorents 204 &rdgpoeeiot&ted irbthBQBhdiesidhg oppdsite aoifdce\B@P 62 and

5, IR, S Pl 08 R b, r 0

e@llwtodiJDW|tm§]Su’m1&4|rp$&ebemmﬂa@mde lines is run inside

ri seranli6, i b PRAediBE sBBd SidBselfl tof rlﬂgmlnﬁgdda@y ﬂ fheN&rent of un-
fromthe sufface to THRT 26 for control

ipiepdsLeouimfE RS on the tool. Unbilical prot ect| on in

t Eg_ learmams eRdlatioh iShdpisved hAhe émﬁmhﬁgﬁg gggurénaybm ¢pking circulation
[ rotection s an '

f‘ﬁ‘é bFlQWd{UHIQQ 3‘389?{9&8&8 PP @B@B g% éngBﬁgd(ﬁé,guﬁ)g{h?cgjghggaextemal

BARcR0 Jine &40 dlotatedt loytsidagaden, 16¢ @@fmicwnbll@ahﬁdi@s rpight also include

fy{]d%lgg%\@é%fﬁ@gr &%trol%neé‘quvél\% o‘?%ubéé%tB@Iﬂé as to how

be construct ed ain
pr ot ¥essyFe ?éb@" A0k o Bibg thangelxis rﬁCE'é"%igP\éﬂ?s'Wl spifigee BOP 62 or

§)384 E@;P 20; cleﬁ@%l@é‘s %Eoéiiéfdbn@tfe an%@%n ﬂr‘éséhlﬁlﬁg”ddﬁm one of the
ion.is a [ rren

Bl "B oL B ob2 1t B8 S5 BRI oo 2k e cop o

BHRORB, &0y prasdwibg igideasdr 40 throyghtdw aunghis dine axd gushbélow surface

Hgﬁ 6?'“’?@'8”5%8%0%’1%%5 cated outside riser 16. External

cal a So include hydraulic power
and/ crurgiag nevy o 'FIQWQQOf Herevia oy ppulsgs dallipgrompietion system 220 in

Eéc%?o%H&eewﬂI%tm &Bthbp&nsédlﬁw&hlon theNARGESN. iIrS tha GiRdREnbyT Figure 20,

P el e Y 5 Shabper OB e AT P 4T HE Sopieved as

fonews: h\y@trnaul urshilidah222 camtaimihg motiblethydiduliclirdes 29 funt insidehthe landing
ea b e f r

SRR HIETE BER RPN HIE bR ool G e

almfeJTlhRTzﬁel ow surface BOP 62 with subsea BOP 20

open. |n kg @hBleMQrW Jf(P-'ldﬂrQQ('S antéRal GABi@I b §41OM¥E pdled and re-run as
subsea drill / conpl etion

BeRleR QUG GRTRETERiOPRralRToHE B%‘Sé?ﬁ&ﬁ? 'aa%mpﬁgmg can be used for
témentidnaropetdioidie embodi nment of Fi gure 20,

Figure 21 shows some details of how dart sub 226 is constructed in one embodiment
of the invention, and how it seals to dart 224. As shown in Figure 21, dart 224 and dart sub
226 cooperate to function essentially as a manifold for diversion of various hydraulic lines in
umbilical 222 though to THRT 26.
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BOP protection is achieved by use of subsea BOP 20.
Control for THRT 26 is achieved as follows: A control

waeilozmed 222 containing multiple hydraulic |PeEES1083/029013
run inside the landing string and termnates in a

220 IRAeRroRRich wHfy eldimert i FRAEIR0IE sty fidip umbical

332denatedzinsidg the &andiag stiing whpied) cappat be sampgedii) qlesingdheiBOP

r ﬁ' I UhnalSis ci’&ﬁﬁd gdl %rﬁtf\ﬁleﬁfl)oamféﬁf@' F:iﬁdr@ no ‘ihoﬁjhiﬂ'vé@ By &Ring circulation
a nsi de O e ri n be use

b5 belbiuhs nane g e el ety 2 T8Nk 15 g Ribing head

afovb OMRTa2é asd lthed2ifsids rieem$d fautsidedofi the daredireyritdolg) nandt up through

h
%u&%%llr%d? %ﬂtlfng Qgg%gph ?fo?&’ %E%E%gp?’ %Lﬁg%%i 2(%§cr|bed above,
Fovpgen attefn@t@ nfe@ms: ofi Roting dheannul lige dubinceasdid8l d f or

di vergbreliesta | tdbU@f thw aarhgee 4|4||§1%§h|é\ﬁad BYRbiAL Srfadd BOP 62,
t hough to THRT 2

@@W@%@@F@g@g@te @pgltp?rb%ﬂes%llnag ae\fm gRnYlys qirgation line 230 which
wirpadsure tHe indiddofgiserct 2bovs THRTR6ved by havi ng

umbi l'Ilu?r%lng %o%@tc? iﬁ%ﬂg gg tjhgr%' |§j§1om %&@%%Eﬁu@n&h[b%uxw §ystern 240 in

it cannot closi
adcorsiahegt wnttnstlllranoilher @nwhmemé of th@fmwen@cm é the embodigienkafddpure 22,

ﬁ@Ptp%‘iéd?ign fé éc‘?ﬁélv@a bg Ose bff é&%c%eB@WGtZu@bﬂH)I RANORT %413 YtRleved as

ext er nal into the tubing

k ead
Gl hobalt epp gl BioA4 Roidiied Bube Idng ATHRIRE THRT 26
bégild aﬂ?hmgniéﬁtétlohgbgfoaélddmp édtmagugmubmubmssrgwn in Figure 23. In
Cl Ul a l. S e W_ Sur
%‘?’iﬁ%l"@ alég'rbd‘é‘é%g oRRSH! QQAS!"NE ‘ang'ﬂ% NG ARG [ oo aeiseaﬁ%“e i actuation
sifb P@r Piessure iecapphietldiaven the temding strinbiang Chremgljnltlﬂed through a port 243
Eﬁoeﬁ:pgé@ ahidt o ?%nht‘ﬂ% c@&tgﬁ Bk r\ﬂstbﬁ"ﬁ@@ fn Tﬁfjn L&uREh Q¥Gikntial set of

SI Ng sur 03|ng val ves as

&%‘(ﬂs@ﬂ f%@@ratﬁﬁﬁ{'quﬁ&i‘ckﬁr@ﬁT'ﬁR_ﬁ@dovvn annul us
ci rcéﬂx@‘i’ :cdb@rdtlblﬁlfbf 2!3@21‘/\‘260?_ cohtpleté, | the PFreSuty éh tHEE landing string is
i nsi de, 0 boye n

a1 Uil 247 TR s PP T RO SRpeb g mancel
246; reeopedit@ sub 242ccor dance with still anot her

enbOdUrﬂgiE@al %&&gjﬂgn lr{%%néljﬁl%&méﬂ? O?‘nli*%\/ qié Qaﬂéve?fby not having a

ure rotection I's ac y use
SQn’ﬂphlﬂ@b"B@Jn@Qe”ﬁ(%ﬁ@rol for THRT 26 is achi eved as

f ol | oxryjué cﬂéhlétloqu@ﬁeaéiﬁﬁb@%éhﬂoﬁﬂ@rg‘i@ i §cH|éi,©HlW%§3| extérnal hose

DA TUBRBACRIISRE BRI G e A% AT DT S.ssat 72 on the base of

abimgrebd 461 ghnuRis2ide 260 thebpeeatd iha tukindobddd @dd4enkegs the tubing head

gélg\ﬁ ‘ﬂweequgﬁ%ﬂ?ﬁ%ﬁ éx?ermél %ﬁ&%lllﬁ@ZMa ﬂ%@ﬁe’e%b%d@%‘ﬂ s also include

n ac ssure
hmauhanglwwgﬁngtcpntr@llmdormhmﬂﬁ*%%d through a port 243

and apRbd pé @98h ﬁ@ﬁ offibAg Hahger 42 étééﬂle@’élﬁby Blosih Bur?efb@ BOP 62,
in turn actuates sequential s t¥al ves 24

P Woges BBt DRSS ROVt YRS @ o Repafing down a pressure
eprioRline @54 @d préb¥dfize2bside riserploelow,sutfaee BORSBUre in the

| andi string i re t 0. Eg{ %éﬁﬁ &i

soat DR REReoi oy Acd ERBsal PR EBnEcn &Pyt 2APHPoordance
B stil encrblpmmnn'@d@wut Qﬂme mventlon is shown. In the embodiment of Figure 24,
BOP operation is provided by of surface BOP 62. Control for THRT 26 is provided by a
rupture disk actuation sub 262 included in the landing string above THRT 26. An over
pressure is applied down the landing string where it acts on a rupture disk which, when
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Unbi lical protection in the enbodi mrent of Figure 22 is
achi eved by not having a control unbilical inside

WO 2®e23062 25 Annul us circul ation in the enbodP@En$200$/029013
Figure 22 is achieved by an external hose 250 running
@k@g@;é%ﬁlgﬁﬂ&tg%gér%%gg&bﬁ \ﬁlﬁéh .%ﬁa@g‘ﬂﬂgeﬁ%ﬁlgé\%ﬂeé‘ Q‘JIH heh can be
PrespuresEly RyOWiNgtdewniee lepding gtrlh@tmalla\m @respyre te agtion ata@bqﬁrﬁgquentlal

m%@wh&ﬁ'o@@fa&h%nbﬂ@fuﬁ&loh@f‘gﬁRT oxternal unbilical line

in sone enb ts al.so include hydrauljc
povve;?é'ﬁ%l 220fHtoms| Tupt ”FF‘egE *ﬁt@ﬂ%éa % gredigy getalt Spture disk
datsdtionBulh A2 Bicluties angptive rdiser 2684 isotiag this éivaide fythe ladding Gitring 30
i bas %nﬁ??foﬁ%fed bSO g ﬁgp%ea%,d%@a%&)n %tjr 103 Alfliation of sub 262 is

appropria and t hen pressuri n
pehéayed by presswizing thr-zu ingide 8f4risep 16r eatsing i disk 26r$sii0depmtes@nd aliowing

hsipd s %Fﬁl@@eaggggt 8 DistorHbéY. Mt 964, Gn ”(_'L!rgUéé?:u@ﬁ‘tlallyﬁl actuates a
subsea dril ng etion system 260 in accordance

virem okyalver ZQE&QP@F ¥asioHs rERtons £f TR 28vention is
showrUmbbilcat bmtailh@d’l tendmisddinkdr@ WF Figdts 24 3Hadkii¥ed by not having a
op w r-ovi qu by of surface BOP 62. Contr ol

dﬁb mﬁrﬁ e%%%v ‘ded by a rupture di sk actuation
sub 28muluacdirgdlatibni in thlaeemiammemj thFnsuLm@ 24bie vachiEMBII bg gan external
ﬁﬂblﬁc\.éﬂne iéﬁ@t?‘r?é'lﬁﬁgélo% aﬁ‘a@@u{ ﬁ% E&‘} 16 ﬁd ke@ﬁﬂbﬂ% |ﬁtars'td?)%n the base

wher e onarugqure

Qfdemm%%@ P F0spR B0Don gaes Wﬂfbtﬂlﬁ dap thnqu@ew 69 gnd enters
the taphghead VYRRIDRIbinghhaHgel 38! BXteMal Livbifcal Tihe 268 ahaf @Bo include

. h
sl GOREH AR Gomt i aty tF Sibeey BOP 0ules BF S diBon
sequel?ressmre tes’abwdmo mﬂWubuhg Gaegeant4d v aachieves! hyuolosing aurédce BOP 62,
SEflq HBproblle vEyeR. BRPWierl BRI, Hoh BrBE BortP e 266 to
Q'@ESH”F?%WE'Q@{;‘S% 1@@%%%‘”6?%%(3‘2@% i sol ating the inside

gf t t heurhind) Hovd &b Islbuﬁe% #ere i§ GRSW A1uIRBA uhmﬁg/édmmaﬁn system 270 in
e

B e W o S SyBA e HBUGYM e MR medtiat pfoure 26

BOSaqirotddlion tscachiened by sde eidizt dudacajml_ar@)mtfoaTlH@'ﬁ\Bﬁlg provided by a
r r . .
g@g‘pﬁlﬁi cgm a%}lu?%geebgﬁ IVEI?(Q glﬁt?l?td;i %Vl\jlg:thglg %/él%‘ gét?% 2 |ﬁ&|§&e9ﬂn the landing

e*ah@@@PVEGHRtTéﬁoper ate various functions of THRT 26. 10

Unbi | A gl VQI(/QtZ?QtIé @BnthiRed h‘ﬁth@'@%@‘h?ﬁeWheﬁfruﬁﬁu‘iﬁlﬁ%m%%éaa 40 and
achi eved control unbi

n I
728260 Dhvilie 27 h FEkttn ior oFER POHRPT A PRHURR (B head 40, the
fingitg &tridd cas baabiatdeid rbwaﬁnthem)c&:r stathat etsitdngcain e meled and set

33 B R 55 2P 48 A gy e

Tlheedannul us |ine then goes fromthe stab to tubing

head AQnapgk fat ﬁﬁrﬁ %%Lﬁl&? ahd! Qétn&bmme% Q/ﬁicﬁWg thné o sequentially
hanqer 44, Exter [ical line 2

selefte aeetherpudrawic fencpvamev tf@an*%Tom%? b?'l \tﬂ!éé ig B'PS% By setting down
mbmg&%gms |§el@5te‘d Rexceonron ths toBGE’preE’sLescsamEfuhaiahed)n
top o uIFUb n cl osi ngac%urf

a Y
BOP 6 mgClIJpo &aga?lv%tagg 3%3 @ﬂ bo (S ACCERS 5 |eveci1 down the
pmdmgavmmgndmhmga pressure control I|ne 266 to

Umbilical protection in the embodiment of Figure 26 is achieved by not having a

control umbilical inside riser 16.
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pressurize inside riser 16 bel ow surface BOP 62. 20
Turning now to Figure 26, there is shown a subsea

wa@leiokiorzog? conpl eti on system 270 in accor danceP@i/Uk2003/029013

still another enbodi nent of the invention. In the
enboﬂhﬁ'[ﬁlgg ﬁ;f uldl brgLi'ﬁ %@@mbotﬁ%ntpﬁpfzﬁﬁﬁe' lé §ciﬁé\}é'dewegn external
use e surface BOP. Control

umbdwld!eej 2Hyrua alqgside pad PUt%%ﬁr?fdl??h%ﬁ %u* t%f&l'"l‘a’%r%stah gn the base
of QbRHgyheai 40 l&hﬁiﬂuéf ﬁHeVmeﬁ dbes2t62the Mﬁlrtgjﬁébdl ghdt ditterk aediubipg head

Qefq tﬁg bove TH H1a|l HWHA??S??%%?%‘Q%S |%B.|d§ﬁ18{9}a$fﬁg$o%er and

caﬁtrolilmmradubSWQlém?S is |locked in the open position.

S SR Al e L) £ 5

Hyeclpring edrfagadBQR 62, @mmgr@@mlgtg ¥alyegs an%@eﬁupqeﬁwn%gown the

ﬁ&&u@ﬁohtr&d@hé/ﬁ dr@ss@%ﬂﬁﬁdeﬂﬁﬁér gy b&@h%bﬁ&e@@ﬁﬁz he val ve
is clos

down 1P esai0eHp e fesorpicd & skl s Pilos Frention,

shoalt higy abyaiérauihat: nfetiodti @ eppdratesesHET bdowebut fpeevieaiidn in subsea
| | g i.

dffndg @Cf unc?u Oﬁo%tgh |<Sjs%l4“ IAltMlE;hr éﬁgbg[juﬁ %{ﬁ&{d iights of the

nﬁ\(mtnn bm@dbeqnuqilsc;lcpﬂgdLjpr@p@h@mﬁéiet%u th|svgapsvgeghgoqq1%ely for the
(jJse@er cfes@r@&rgﬁ\fanbﬁs RefraVvAd J4padts bitRe lnlvé\ﬂiéh N&hdSit hbtNBtended to

t ubi n [ical protectlon i n

5t I, AT i5SPaSt AR 0 FERPOD st KAV o RR Rt varius

dupktitltions| diteatichs, r arkedr Jaﬁadnfucétﬁmy\ouﬁmmmgozﬂoesot limited to those

i %/ o (?RS 6%1% &}].SS‘ﬁlplAﬁmul i gveac q’\%l%éé%@d Innthé ?Fesent (ihsclosure may

bmrtnadie tathe |dIS¢©SQd7 ambedimannts méfsoul eieaafﬂng)twrg itk spifit gridsssppe of the
ase of tubing

ﬁg%g&ﬁ%%&%ﬁ%ﬂ umggfﬁgm?ﬂgﬁmgbggmﬁgﬁ?ﬁe t ubi ng head and

enters the tubing head below the tubing hanger.

External unbilical |ine 274 may al so i nclude hydraulic

power and 5 control lines for subsea BOP 20. Pressure

test on top of tubing hanger 44 in the enbodi nent of

Figure 26 is achieved by closing surface BOP 62,

cl osing appropriate val ves, and then pressuring down

the pressure control line to pressurize inside riser

16 bel ow surface BOP 62. Fromthe foregoing detailed

description of specific enbodi nents of the invention,

it 10 should be apparent that nethods and apparatuses

for blowout prevention in subsea drilling/conpletion

wel | s have been discl osed. Although specific

enbodi nents of the invention have been di scl osed

herein in sonme detail, this has been done solely for

the purposes of describing various features and

aspects of the invention, and is not intended to be

limting with respect to the scope of the invention.

It is contenplated that various 15 substitutions,

alterations, and/or nodifications, including but not

limted to those
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i mpl ementation variations which may have been
suggested in the present disclosure, nmay be nmade to

W0 b@402969 osed enbodi nents wi thout departing fPONUS1963/029013

spirit and scope of the invention as defined by the
appended cl ai ns, whic I - D 2004/ 025069

S Us2005/ 020013 wiHRTEELARED 16 2304 0P
drilling/conpletion system conprising: a

i ghﬁmuggwr@lnglcg@plemse/ﬁf@nhgorw@tsmen a platformand a
subs @aigheprb&rdhiser Bxtbritivy Besivethral ghatfors aai disDgsel Mlikad;
the length of said riser;, .5 laggzur{j‘ac . bl owout

pr ev EntBHINI, cﬁi‘te&d'aﬂ nside ihe Iength o ?@&eﬁhe sea

sur f acarfacesbldbwidit pgvéradergisposadon saif fiseohbave dip sd sudadee
run t ' LSer: ' [ Lo hanger
FunniP BBl ol o] cddRS B AR hchet Leibieap 0
pr es adieeein saigriubing dangal remingued! isseanirollegriyi mepns(of hysjaulip pressure

BifnutitaeRandugt ddidghAGyatig.i on system of claim 1,
further conprising: 10 a subsea bl owout preventer

' d i d | andi i i d
S,r Fdoe ubise e SRR FIHERE! bRt GRS o
subs easubrsed Ibiawglt prepéreen dispasyd taeonnd ceitb lending giring below said sea
ni Oh- Pressiold Stinial! £RLAT, DAL WERTRAE Pl alformand a

subsea wel ng string extendi ng inside
the length of said riser; 15 a surface bl owout

dr evéhtubeeqdrdinglompisHons systen: ceBPISi¥ove the sea

surf wﬁgh-prﬁséw@gﬂﬁ eRtaindiey batwun aw;gattagml anafé&pbﬁﬂ velihde;
run tnro Sal ri,ser.. . [ el Sal .UDI Ng anger

r unnianﬁn#%o?tmi’%exée&q{np6’?%'%gﬁ%@nﬂ%aon%al%é‘s 'ydraul i c

pr es sasugface gowoutipcaerter dispisetborssdidiriser gbovedhriseaiusicks
sai d Ata&ﬁg ggnaq%yn Fpfiflg aoﬁ 'ﬁ&gb?edst&' b i 1oLkt si@figeerpl eti on

system of “clal m er conprising: 20 a subsea
o] owothersin 846 A TaNGR YRGBT EoruRIks LB SyaTrvg pressure

S GR dinS@Ssaid tide afCoisibs sadkahaihd dtriaglj acent to sai d
wel | head. 5. A subsea drilling/conpletion system

v an riopre Ber AR BN feh P B P KGR, BigEen =
ext ered buleper ot prventen gishosefl aseund $4id dgnding sstripg below said sea

surface b|sGM§BétsuB£t§M%ﬁ&{)§djadéhtst9@§i@@vemﬁba§.ai d riser above
the sea surface; a tubing hanger running tool adapted

o be ruyn through said riser; wherein said tubing
hangdh Silan PGB HIEn RisiET 5pPRE I "roans of
hydr aahigic-pesass usar exieoding béteedreal ptatiorouapd sequbsaeoivélihead;
l'ine ] LIS Sal ' side said
. %ﬂq hé| ? : .
I andlaﬁéhﬁﬁgétﬁﬁ%éﬂ g.ﬁ%% sﬁagl@a? géricljI ﬁ%itrng/ conpl etion
syst ensustace blgwavitprevepiet fieposed A paid risry.above the sea surface;
a tubing hanger running tool adapted to be run through said riser;
wherein said tubing hanger running tool is controlled by means of hydraulic pressure
communicated through an umbilical line extending inside said riser and outside said landing

string.

6. The subsea drilling/completion system of claim 5, further comprising:
a subsea blowout preventer disposed around said landing string below said sea

surface substantially adjacent to said wellhead.
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a subsea bl owout preventer disposed around said
| andi ng string bel ow said sea surface substantially
w@eajoaozitd t o said wel | head. -17 WO 2004/ 025069PCT/US2003/029013

PCT/ US2003/ 029013 7. The subsea drilling/conpletion

yst [ ive
7: . ujﬁ%?ubs%‘a ﬁtnﬁ‘ﬂ conI H&IBPS;F a%ﬂfcﬂéw% é‘flmhé‘r o\%h@%&ﬁ%
subs@aPII@te@WﬁJﬁtFUqﬂﬂév@ﬂ?@fmgl said | upddligala finsu MireR z5aid SUbsea blowout
I andi ng spleldiier iSclosdatrsunb $81 1shding!sting/ conpl et i on

systen1of claim7, wherein said protectlve structure

act | vat

G 1 IR EsAprarpeAn SRy S EIT S Mnsfkiy 0 LR strucure
qomptmstabﬁd!dmnamw]lpesulmonprl ses a rupture disk
actuation sub. 10. The subsea drilling/conpletion

GfSVSt %%ﬁb@aadrmh coMﬂ@ﬁo‘ﬁ' dyster! 6F dMiMl £ GiHekn S4ifl Wedtdbiife structure
ri ses a subs ant.| aﬂﬁ%/ annul ar StrUCt ure

@[Prp RAPRIURY S PPN P st ring and having a 10

conduit extending along its length adapted to receive
Wai d Theitsubseaalrillinpleomplationlsysterhef Gailns® avherein said protective structure

c%H&lsLésng EQM’(@@)SQ%U’@(;'{ F&hl%annu ncﬂ?lglgalij flél{oﬂ@e&nn% and having a

rrsing a supstanti ar ‘sea 9 stru
apBeif emger@ng @longrs lqne@adamew IECRiSHRAIA ymbikical themein. subsea
drilling/conpletion systemof claim9, wherein said
. ot G'théis\dl&se&tdrllliﬁglﬁdirﬁpletmrs\jﬁSm% chainiréyi flrttet! cbraprising a substantially

ﬁnguéa?ec?lll?%%lnu% u\r/el-, du sa%] Lt]mgllcak Lnllg% conﬁitﬁ a' d unbilical

n er running too 13 A subsea
drilling/conpleti on S stem conpri si ng
1% gh-Theesbsaacdrilingispmaletiangyistes pletlaimeh vwe&"atsﬁ'ernw’t@ﬁvue tructure
seRRseR ¥ehdniieiador dlféc{u@"ﬁmﬂﬂuéitddnﬂﬂ IR%é @NEABANBIRBEINS said tubing
the | ength of said riser; a surface bl owout preventer
'@"Qﬁdﬁ%‘g“%’ﬁosal d riser above the sea surface; 20 a
t ubi ng hanger running tool adapted to be run through
thi d A subeea drilingfoempletien systeobicomgprisngger running tool is

cont rgl; %I?Ere?éﬁrﬁﬁ%’? %xt@ﬁdlnbyﬂ-:ﬁ\ﬁégn' é)plé’tfcﬁ‘ﬁsdnﬁl & subsea wellhead;

conmuni anunbilical |ine extendi ng

al ongs'PrringUncRIasy %tﬂ‘é "’ﬁﬂedhe? leagth of said rspRe subsea
dri | Id sigraemph@t lpﬂﬂeﬁyrsdlﬁms&f orcéad ﬂéel@bovfeuhé §&f surface;

. di d d
o 04 GHA el HARGS 1) SFPLEn BPEEE BLo iR BRE" " O
s u_bstvetruéuabélgy tunitigeteeger rumnirgpiod isvedritiobiaxkhby rh&ans/f Sydradia pressure
ﬁolrngrh i GRISBL LA Qrﬂblﬁc}éﬂr%ggxte%@lgg Gio é?&é arﬁﬁ outsjde said riser.

pressureriser exten atformand a

subsea wel | head; a | andi ng Stri n%b endl ng inside
the |'ewgrhsssrdrding/gorppiglion systen ¢f £l I%U?O%iﬂ"é\?%-nt er
di spaseabsen Hawalt breveriteabiopaset eom@asaidl Idnding ; strirgObedow said sea

t ubi ng harsgg%? Eﬁg’}ﬁ'ﬂ%&%gﬁceﬁﬂg% dehiqe run through

said rise anger running tool is

control |l ed by neans of hydraullc pressure
15. A subsea drilling/completion system, comprising:

a high-pressure riser extending between a platform and a subsea wellhead,

a landing string extending inside the length of said riser;

a surface blowout preventer disposed on said riser above the sea surface;

a tubing hanger running tool adapted to be run through said riser,

wherein said tubing hanger running tool is controlled by means of hydraulic pressure
communicated through an umbilical line extending inside said landing string.
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conmuni cated through an unbilical |ine extending

inside said landing string. -18 WO 2004/ 025069
weEOMANSP03/ 029013 16. The subsea drilli ng/ comi/E810051029013

system of claim10, further conprising: a subsea

Ber oune s BENRLe AR St A AERAsRE” 09
wel | ﬁewsea_blowmhﬁneh@ﬁero@sn@a%@émﬂ|aald Hg¢la@r$tnngtbe&9w said sea

conpri si Ngirfzee @@:)steﬂﬁlé‘lw éi'i%a@gntfl’o bi@Weleggsure riser
extend| ng betvveen a platformand a subsea well head;

f d| ng g d&ﬁ stlr Long Qext elr;‘dl ng inside the

eng 0%3 ORAR B mg%elyp 6‘v?d‘i“ﬁ§ 4 surface bl owout

pr ev éat pnowdlnspa)@@ﬁ pogsse®i wher iextendind debvaehea pisdform and a subsea

\ﬁéélﬁéé"oce 10 (d) providing a tubing hanger running tool
aptéd to be run through said riser; (e) controlling

sai d (emsevigndalagding siins exendingdnsids theenath ofsaidyigeraul i c

pr eS &) SrovidRGTE Birferk aflovidit PHYBnBA IR pbs2AdbM gaidtriskNEbove the sea
'he nethod of claim 17, further conprising: (f)

%‘\rf i'dng a subsea bl owout preventer around said
| andi(digprevidinghg tubigdangairchnigdool d8apted fodbeeaun through said riser;

SubstanbLaldiy ALARER foSLAntE! LB mdde & HBIMAE pressure

of SLS
provi di ng cmmiuglhatpd @S@l@héa'dﬂ%‘dmgéfﬂnéndl ng between a
pl atformand a subsea wellhead; (b) providing a

183ndi'ﬂh§n$étﬁdd“tﬂc@xﬁ eﬂdurn@rbcnﬁdrvamgt he length of said

riser,; a surface bl owout prevent

i p R atvitroiss Piikee BlahyChtiirial ety St Trp G KA fhiow sai sea
provi di ng sarfdcelsubsiarttiathgijaceniriosaig wetlsdladadapt ed t o be

run through said riser; (e) controlling said tubing

fRNgel mekiaa bmjb'é,@@anum/ceﬁa@ﬁorpto,hw@uI ic pressure
communi cated i nside said riser and outS| de S@atp
Fhrafled subsea

I andl(ﬁ)g pEP("Idf“ﬁg high-pr@pSUrey HseredRding s PEWER R 1
welmpad;si ng: (f) providing a subsea bl owout preventer

di d
surt deoreiiey AR Ry Eaelihols Bl RRaen5S
met hdd) pnfovslmlb@aur(ﬂaqel blo\mgﬁ quevehist idiarpseasiopiprspidi irgr apele the sea

gq %dlng a high-pressure riser extendi ng between a
‘orm and a subsea 30 wel | head; éb) providing a
| andi (AhPreYiding g tubiadhaneergunning tael adpifed ke TN Hyroughisgid riser;
ri ser(e) ContrdlingVdaiti @birg Béﬂg%ﬁ@@lrhigomuby phearendfehydraulic pressure
di sposed on _said riser, a

communicated inside salg riser an% OUFSIde said landing string.
20.  The method of claim 19, further comprising:
(f) providing a subsea blowout preventer disposed around said landing string below
said sea surface substantially adjacent to said wellhead.

23. A method of subsea drilling/completion, comprising: ‘

(a) providing a high-pressure riser extending between a platform and a subsea
wellhead;

(b) providing a landing string extending inside the length of said riser;

(c) providing a surface blowout preventer disposed on said riser above the sea

surface;

-19 -



10

15

20

25

30

surface; -19 WO 2004/ 025069 PCT/ US2003/ 029013 (d)
provi di ng a tubi ng hanger running tool adapted to be

wo pov4proeugh said riser; (e) controlling said pebiUsz03/029013

hanger runni ng tool by neans of hydraulic pressure

COMT LR 4 (654 Al g2PrtARh I Adarldd 16 ok B3 PSR LAl rser
corere)sM@O"l@ caiy fpbiogihenaey winsingded B SRS o@rrw@mcepressure

di sposed adfixtlcatad tﬂro'u@ﬁ‘ gih B9bi%iddl iftdndigd S laﬁ@h@stﬁﬁ%
surface subst ntlaII % éacent to said well head .
2fhe B¢ MGG E'P'g]%ﬁ é@ ek PR conpri si ng:  (f)

pr ovi@pregidingpr subeed blwb@/omtp‘remw disposetiectundgagialacting string below

unbi | i cal I|ne when yenter is
closed ar %aeas“ C‘? Ang %Hgéf@%agcenp 1%?%elm%e subsea
2% i | Mhegredodif deimoed, Syteesanyrisiogiai m 25, wherein said

pr ot ?@%}Pd(/ﬁdl@t & Yhoddiife sERIMRE 'p?cﬁéctlﬁ? Ral! uribiRal fet \}leeﬁht s subsea
The subsea drillin ({/T% etiqgn s%/st em of

cI a| m 25, PRHeytdreyentsr ig ciased aornd Lidepdied 8- conpri ses
a rupture disk actuation sub. 28. The subsea
zdxi | ITha ghicszapiriding/comggtivhesystefn of Ickinmn22 Syhantie iseid rpratedtide structure

%?n?e%td sﬂ% d§<§:1{é'gt‘1\tlé‘{i%ﬁsut}5 conprises a substantially

ar ure surrounding said [anding string and
conduit extending along its | ength adapt

ed
370" e Svseaiting/sem PIo Lo yRIEr Ao 25, WM §a Fablocive stucture

dbiripribésOuBRIEdISK dctutisly sitem of claim 28, further
conprising a substantially annular sealing structure

| .
T S PR HIRbLRBLc by SB o tR A wneifn sZObraLARE druoure
gomprieest 4 \subsiantiali amréxlarzabrugtéfev%lgroa@dl@g eidlansing $teipg and having a

&nﬂ@?&)&té?ﬂldg%nﬁ'ltg WRbtheRBpES o ljebéi\ﬁéssdlmurﬁﬁllc%l BRiA. i cal
to said tu |ng anger running tool. 31. A nethod of

ubs jco etion rovi din
= SR b BN o T SR R A Qe
anrmlabs@ng smjctdreseﬁhn@&lq binbificadini sdidregnduil. andi ng string
extending inside the length of said riser; (c)

& ov'ﬁb%béasd”hﬁ}%&nﬁlem%tem S\Riith Q'S Qhé’@lﬁ%@@ ﬁ?&e&ﬁé dtructure
riser above the sea .surfa vi.di n

TRAYRGERS 7 RANTAG f?fowrecs%b‘@w”?' ol s it Pa'ad’r‘i“tg'ﬁﬁ"dm said tubing
lidnger rundigg toelont rol [ i ng sai d tubi ng hanger running tool
by nmeans of hydraulic pressure 30 communi cated

épr Ol'kgltﬁefrﬁgd H%Lé#ﬂ'hlmg?&%ﬁ@@h r | @Jp L de and outside

said riser con‘pl etion system
of cl@i moy@mgf@ﬂghgqregsg@f@g,qqtéendlng etween a platform and a subsea

wellhead;
(b) providing a landing string extending inside the length of said riser;
(c) providing a surface blowout preventer disposed on said riser above the sea
surface;
(d) providing a tubing hanger running tool adapted to be run through said riser,
(e) controlling said tubing hanger running tool by means of hydraulic pressure
communicated through an umbilical extending alongside and outside said
riser.

32.  The subsea drilling/completion system of claim 10, further comprising:
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-20 WO 2004/ 025069 PCT/ US2003/ 029013 a subsea bl owout
prevent er di sposed around said | anding string bel ow
w@adod/oswed surface substantially adjacent to seCTIUS2003/029013

wel | head. 33. A nethod of subsea drilling/conpletion,
gg?grﬁhﬁ%'bggaogéywélétﬁfgrgyéq rsngda%%uga g%@ulégdiﬁ%%@? ﬁ?{%" d;said sea

(b) provi @Hrhlge aUHSmmlh@dm?-m(f@S@(Wéhéﬁﬁg i nside the

| ength of said riser; (c) providing a surface bl owout

ol Rfvﬁémo%rofgu&eaam gmmﬁoaﬁutdn fdoﬁ@Fsr{ﬁdT’OVG the sea

sur ing a tub an runni t 0Q|

dap Pt 3 B Piepdu e sepAed BeluegH L phior 3ha & subsea
5 vegdlhéadol | i ng sai d tubing hanger runni ng tool by neans

of h

ot 1 iy i £ g CATRY AR G eA i er,
34 THepravding @ 8ifage éalqwoseprewemt@rhélﬁpq;sgﬁrm ﬁ'%glser( phove the sea

Jffaed: di ng a subsea bl owout preventer di sposed around
said | anding strj ng@bel oW .S

substARrevdinga tyging ?\qer{@ngg?%‘:ﬁjﬂéq ?q,fétga)e rur2’r5]rough said riser;

10 (e) controlling said tubing hanger running tool by means of hydraulic pressure
communicated through an umbilical line extending inside said landing string.

34. The method of claim 33, further comprising:
() providing a subsea blowout preventer disposed around said landing string below
said sea surface substantially adjacent to said wellhead.
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