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* AND APPARATUS FOR BLOW OUT PREVENTI ON | N SUBSEAIl3 March 2007

DRI LLI NG COVPLETI ON SYSTEMS PRI ORI TY DATA 5 Pursuant
to 35 U S.C. 119, this application clains the
priority of prior provisional U S patent application

weaniieboeNo. 60/ 410, 394 filed on Sept enberct/Bs20B300413

whi ch provisional application is hereby incorporated
by METISOBARD APPARATUSFOR BLOWIOWESREVENTIOMIPINSUESERA
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runni ng and controlling the THRT. BOP operation nust

be available in exanple enbodinents when runni hgMarsh 2007
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outside said riser. In accordance with a fifth aspect
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of the present invention, there is provided a

drilling/conpletion system conprising: a

hi gh- pressure riser extending between a platform and

a subsea wel | head; a | anding string extending inside

the length of said riser; a surface bl owout preventer
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met hod of subsea drilling/conpletion, conprising: a%
provi ding a high-pressure riser extending betwseagch 2007
pl atform and a subsea wel | head; (b) providing a

| andi ng string extending inside the |ength of said
riser; (c) providing a surface bl owout preventer 2a
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in yet another embodiment, a tubing hanger is run with a THRT that is run, landed,
and tested through a riser, wherein control for the operation of the THRT is achieved by
hydraulic pressure through an u_mbflical which is run inside the landing string. Preferably, the
riser contains a surface-type BOP and possibly a subsea BOP.
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BOP and possibly a subsea BOP. The |anding string al so
preferably contains protective neans for prot eb"iMﬁg:hZO()?'
the unbilical when the BOP is closed around said
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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 gmbodiments of the invention;
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urmbi | i cal protection sub fromFigure 8A Figurld Maich 2007
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aporflance witlhorieof several diermtiosmbedieanisohie inventin; of a subsea
0 || idufef1 GOATBbe s BeifSh R df B oG HBRGPMAIRRR of
FSP§V alternative enbodi nents of the invention; -3
rch 2007 WD 20041025069 PCT/ US2003/ 029013 Fi gure

16 iFgupe 22 ig@ side GEoss-agsional yigw| of @ sukged Arilipgigerprisiion system in

addordahde@h erRIPdcedral aferiikiembbdimentsath@indange W t h one of

0¥ Yidtle A4 SIRUL LA FEERaO cchforl ey G e

de cross-sectional view of a subsea
eﬂ\”?‘l'ﬂ‘?“h‘ﬁf@ﬁﬁﬁ? ‘etion systemin accordance with one of

sev diigute 2 it arsitlatcrogesestinna diewanf b sultska diilngicorompation syatem5n
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ure S A a1 de cross dectonal View of a subsea
dr| '1ing/conpletion systemin io0o accordance with one
of several alternative enbodinents of the invention;
Figure 21 is a side cross-sectional view of a dart sub
element in the enbodi ment of Figure 20; Figure 22 is
a side cross-sectional view of a subsea
drilling/conpletion systemin accordance with one of
several alternative enbodiments of the invention; 15
Figure 23 is a side cross-sectional view of a ball
drop actuation sub conponent in the
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enbodi nent of Figure 22; Figure 24 is a side
cross-sectional view of a subsea drilling/conpl&Mereh2007
systemin accordance with one of several alternative
enbodi nents of the invention; Figure 25 is a side
cross-sectional view of a rupture actuation disk

woempedent of the 20 enbodi nent of Fi gub@r/@s'ibosﬁfbﬁs
Fi gure 26 is a side cross-sectional view of a subsea
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irpRlemsBiAfont gﬁwﬁsye dﬂ@ﬂ’&?ﬂ@leﬁ‘?ﬂ‘oﬁyft?%ﬁq 3131 'SC%WS??EW":?"“OQE? not
hﬂiltadStEpratftnca)mﬂi|onapa]t|cslabr|tﬂpb of dnillidgheystem.tCondebentiypip the dritegdsts of
cfaﬁ\?ton& ITﬁos@ 'bbrﬁd'onél‘lfst of 'assu5£9 |dﬁﬁn§!o¥ﬂ1ﬂielﬂone§9§tﬂﬁ lof Rievbe BURSEA

dril I|n l,on sys ens I nplemented in various
PIREFY '"‘I?H &Eﬁ?@w? ™% s believed that those of

or diReferming 3k iFlglre 1n theteeis shawnhevibeep driipg/enmplefidnt sygiém 1A dn
aBdoRBAIR twithl bifeCdnibBdlingnt ¥ thd inVeR@A Syétemap fHcREdsal BmhRihdréise
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extends frph gfﬁ%’ﬁr& Eopnayd @W@r@ apibseawpliead $8. t he present
I NV ain tHeOgmbodimaa tof Zidurk i 1Mblowslt h@v@itar pregRirarcdniiol,0ime other
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weP( I%nown 1n]i!9e arp and it is befieved that the details of the implementation of the various
blowout preventers mentioned in this disclosure need not be provided herein in order for

those of ordinary skill in the ari to appreciate and practice the present invention.

A control pod 22 is disposed on the lower end of riser 16. Preferably, an annuiar BOP
24 is also mounted below the emergency BOP for pressure control during the completion
phase, i.e., when running the tubing hanger running tool (THRT), designated with reference
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accordance with one enbodi nent of the invention.

System 10 includes a seni -subnersible 25 pl at flgrvach 2007

floating partially above and partially bel ow the water
surface 14. Ariser 16 extends fromplatform 12
downward toward a subsea well head 18. In the

woehiamgiisrent of Figure 1, bl owout prevent p@Rys:BEB6MUN €

control, and other functions are achieved by use of a
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di S’cllurnmg now to Figure 3, there is 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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many of the same conponents; in such cases, el&ndatch 2007

which are essentially identical in two or nore
enbodi nents shall be 20 identified with the sane
reference nunerals in the two or nore Figures

wotaileedobong t hose enbodi msnts.) I n the epbpdd0@at00f

Figure 2, BOP protection is also achieved by use of
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PCT/Tusio 08y 8oRQu34. ftiarcisishove apgubsea diilingizeraplédion eistemod0 iy
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g tch, unlatch, or all b] oclﬁ)
conthrERse epton dapdhking Ranpsr 44, is @chieved ByAosng si aﬁrﬁﬂpeeéﬁ"%n
thepraasiingdeand the presmite linatoipregsusize inside riser 16 below surface BOP 62.
Tuming now to Figure 5, there is shown a subsea drilling/completion system 20 in
accordance with still another embodiment of the invention. In the embodirnent 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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control unbilical inside the riser 16. Annul us

circulation is achieved by external hose 36 r uldnviawh 2007

al ongsi de and outside of riser 16 and termnating in a
stab on the base of tubing head 40. The annulus line
then goes via junper 56 to tubing head 40 and enters

wdquomﬁghead is 40 bel ow tubi ng hanger 4écn@§b(ﬁﬁ)i§ﬁh|3

umbilical line 36 might also include hydraulic power

Zﬁpsdbyzfﬁ&lmnb%l Wit Svalv® assémf» 82 %@Pdgfp.n m%.r.arng %(ﬁﬂnglﬁWe

Pressure testln to I n r 44 IS
T&E*iﬁ@@rv‘éaaowoewg oh e g et to coock, gk ek i
bGP ca (e sekedied lvvg'otaqyp eopish-pillection low the landitg sttmnaqon@ggdl bv ng
aﬁg,vmwﬁda;rel,mqg}regl ne 38 to pressurize inside riser 16

bel oAWer tH VHF ﬁn va ve %63 swatgh Lu ;?r?sls{[]rg /s rgtrod[t.lcefi thro%g}trmg hf}draultci 0

there™i’s
cpriuit @c@@ff@h%'@“cw QSHOWe'?d'%irP@ﬁqiréfPf Qrﬁ‘@dTWn?G @fpeﬁ?i@ the
sblBytdncdn. | n system 70, BOP operation is achieved by

use lﬂrfblhééi‘ lgr'o"f’e% nEitg(i;fl Gegnboa_ r'ﬂ&t %Pﬁp}ﬁré’ |5 lg ! h:e-{;my gtﬁ hh\ﬁng a
achi eve roviding a swtching va ve assenbly
cpritrof yrbiicaliass Eﬁ’ﬁerﬂﬁe | andi ng string above THRT 26.
Var iomgus qrogation ¢nachigredt throughvwinibiiitdl rige 9@ Irunaing alandside and
oRBHEGSS 1b>éna Rbnfdakitin 8 rsta9 H|$ fhe laaaelof B6ihd Adad QD ahd Giterbihe
“Ei'"a?]?aré}%ﬁ] Eﬂa{ngpa a§r4|4 ema ltcé( li éﬂlb?nvéls alZé1 mc d%a% rélnc

W|tc:|ng VAl ver 1°CRe
ppvesiteure is i ntroduced through a hydraul | c_ condwt in
ext erdsalre teidn thi &FltubBg heper B Atidved PediRing alrRts BIS 62, mhd)

tegﬁ.%m@mg@refs%% uEé’t'gB%Esfuﬁ{e sk ﬁ%a?fé &%&%Qrfafcé‘ BB 52N.

protection |s
achi &g ey tqfcssu%mewgs ﬂ“’t’%ﬁﬁ“’lﬁ?a ‘H\'PBQ"‘F‘W!P@P"“ Sygry L0 in
andogiance Mih shil¥ ariothercamibiodimend of hé pregantipventioningioer embbdiment of

Fl?gpara]ela HOP photdekitingd gcfhgé}f]édsoy%@ bﬁéﬁﬁ&e:dafpoeag b?nﬁprommfﬁzeqald
uts ril.ser n
B Wl P e P 1 o Vel 08 o ed B e o3
tubing hegstwunhies toal?on @néahie fines 12 spriains hydigiilici rower fromn*ée 36
s{lﬁ@%ﬁmd&l réPalorigMith bigkenaRuniyigdl friél3b Guti@Rd rised. Ne.  Pressure
es
sur foa’{lgep m@% g%ra 0%3{1&9 W}Qag be ﬁé&d tgadg% aql\éﬁ)gse rt eﬁgscﬁb?ée ng
onjthedubing hpRass BiHRg,teol %ﬂ"&% p*iOiest@P 'Smhla\@# aw@ aﬁ‘ﬁfﬁ@ewmb
umBilicaBfsidEuisdnilg now to Figure 5, there is shown a

-Sub%ﬂun&rcfrédxau CORRLEh g@%mﬁaeffﬁeﬁmf%@uae%thra@ﬁqm%ﬁﬁe

til anot her e

B I RN Hl Boc 1o 210 Byt (TP OB et enfeat

40pkae atnutys linesthencdobsevied jubyerds tbe bibing beal apterB@Ptubigy head 40

: b@&ﬂlufnﬁé haB rad. +F_“;k{'e;rnall‘uZ'lbi‘[’crarIme 36‘ m a‘lso m'ciude'multlpibfﬁyd)ﬁ!‘ #liRes2007

P 003/ b
i TRTPS SO 70 oL BEIRTEGE” 45 Aottt cosnd YRl BObi3) Iy °
then ptepaynwew;the epEedige to V&?ﬁ”%ﬁ‘sﬁ% ggef 1ediglow SHfaphOF 62.
SW tTafing @ow & Rigrd & tigre is i@k a subidbdriling/banipielion sysitrat oy

a@éokdanc@lmﬂﬁ gtzll a%@tﬁ r%ﬁnb&%e%%fqi% R)éntfoﬁt!ﬁg{e%b% ﬁl’tj&h: QQHH

trin as |1 n X rr OV\B
BEP pegyentigngs 'facﬁuepqadd:g uge af subsea B '20, which is preferably an annular type
The conirol for THRT 26 in the embodiment of Figure 7 is achieved through an

umbiical fine 112 containing multiple hydraulic lines and an annulus line is run inside riser 18
from the surface o the THRT for control of the various functicns on the tool.
Umbilical protection is achieved by having an umbilical protection sub 114 located in
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S After the switching valve has swtched, pressure is

i ntroduced through a hydraulic conduit in extel3igarch 2007
umbilical 36 to a radial penetrator 78 into THRT 26 to
performthe selected function. Unbilical protection

in the enbodi ment of Figure 5 is achieved by not

wo¥algeoa control unbilical inside ri S e pcis2003029013

Annul us circulation is achieved through unbilical Iine

tl%eiarrdHE @&u‘ﬂggab@\leeﬂﬂﬁﬁ? hel %nﬁ’:ﬂ&&l ?eru&xSﬁ A% 194 ishaltHHhr il 95!:9 that

he base of tubing head

rm a
f%{ﬂﬁp@r??é‘ g"f‘ t”nﬁspm ng head bel ow t ubi ng hanger 44
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ﬂressurl ng ?go ressure Ze 1 NSl d
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pCHity otittingot17 REiRTEd 26be coupleddd ippesuid Wivehsegménts 1A anddd2al
opﬁ:ﬁﬁﬁcélai@fﬁrrtﬁﬂgubaiﬂ :H$|%derﬁﬂéd|91@ntfdfr FjurRUS, ShelByalatiR dBBirot

hesahg s%%cto:% égﬁ"’ &h anger. rqnﬂbng tool 2 One of
PERE TiThes 10X Cont a gﬁ&'ﬁ'ﬁﬁ ower fromthe )
sur feelerafmdhe gmiogimen|op higurew Q. wﬂ@&ft pratastion sHbi 11¢ satrovidethe
Wilb 2 @liitahity ofdittihdikel 17 Fob @dtach£Bid Hthchinantitelipppreane lovert sagrien{sNaRA

aﬁJ“N%% %&H%cuﬂg WP Gl AGL iV HkCe nf'i’n'll%gﬁ o‘f’%g%&-t 1d, WRfhicP NS

hanger runnin
Pptestaa st HiA °P'§P"a‘?§ﬁ‘i"%ﬂ7@€#aﬂ mﬁ%lg Pﬂ%l‘%ﬂsﬁéfmaané é?ﬁBr g channels
10ddoe begoahied tn serohid sapargiion oﬂrﬁatmgg@rt;&mlj%endcm&ul ationis

aCh'ﬁMﬁﬂ do\ﬂ b h@m@wQﬁérérﬁrghom a Sl amﬁgfemp@aah stem in

nbi.lical

8N vty aros it ot BY bR B8 cBba e Sl
BYOF prtiecdionsin Achicves by usecof subeas BREEE, which Isa’rqwaY@ anrtylat tme
t ubi qwgtrd) @AGHRT d6 AMeCdnTbobimbrit lagF@fa@m 4 Qrovibed tareugh EdoRep!

W?ﬁ l:I ?24 élcﬁlglﬁng H{Jﬂ&e IWJBLIIC !lr?e% run ulnsﬂig ng’e? é‘?ﬁé g%l@tﬂe blﬁé;(]e%g €
w50, s ng g e THIREVER disgnlel & dhergri e ke

t6tﬂ and 30 then pressuring down the pressure line to

pr fﬁtﬁﬁ nb%1 gnvo\}e&%h %%cﬁlévé@%v rﬂaﬁﬁgbﬁ Mmééi' hnfofé&fan &Qﬂzﬁl%cated in
Bl e ey
‘Wtforl detailsrae tohow thissbl th4mey be eohsitubted.i nventi on. I n the
e”b%ﬁ]@!%rcﬁtloﬁn% @nbza.mer@@PF@rr@V%tacm@lea By é!@smg%\ﬂ%da by
e..0 Se r ef.erah
o35 AR e, e ) B e s Y 2
Omﬁlg@wﬂwhqaé%é?ﬁh@(?éfdﬁ Re éfwghﬁnéwugslh%@? w%ﬁubﬁeﬁ REP 242
RO Ardbilnd IRG inthd ibtbopdl emiblcalr Fdird 12 shévaan atdikteadicutalion daths 28

#Lﬁ%ﬁ%ﬂﬁ? lth 'tﬁ&kﬁfép&é@%ﬁn hSemtlofi H?ﬂt%rﬁguﬁel'ﬁﬁf ace to the

tro rious tunctlons onthet ol .
Unbi rpssyp t‘??F’IS’t Aiep Shtupiag Bfi‘f'ﬁ?re‘{f‘e'ﬂ "Werﬁlé\q‘f‘ﬁbt figure 11 'S
achidyied by absinyr subsea tHOPFR0S cissing hdivésogsadppebpiiate and8hen 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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| andi ng string above THRT 26. Umbilical protecti3odaxhz007

114 is a tubular nmetal body that forns part of the
| andi ng string 30. Figures 8A and 813, 9, and 10 show
alternative manners in which unbilical protection sub

wolzbdya®y be constructed. I n the enbodi nep@T,ggzgdgjog,ufges
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8A and 8B, unbilical protection 5 sub 114 conprises
two ﬂﬁﬁ.ﬁd&w‘i@ﬁ&@%“hére Js]s‘ﬁ&vrﬁd"glbge%%ﬁhnﬁfabi%léﬁgn $yoERubeh

Shrtrea bl Behe rBrant S pRenpy e stuior e Buas .

BOR? engrgtionn iaeitieverhdi dse ohpubbdarROP1 A2 whighhis prefamblyraf iezannular
iliant seal 116 surrounds and seals wunbilical 112

L
| Wi t hf:&htr&%} Tl':LIM1 26 [s'ervESd ﬁgﬁg% Zé &EQ&] ur%ilxcg 135 (%%aining muy tugle

cal rot ec
'HF”G\"“&I"FWS ESIP ipside tripes 8 aﬂ‘i?"’%ﬂd‘ﬁ%?@&l“q & landing sitipg ¥franpthe
dupe to THRY 26 eneontra eighmiaticus Lik&idnsaonthedb2B  of unbi | i cal
112. um.ﬁcalpfbte%am islakfliedeB by Rfin§ IR QAR BloteRdon %u ‘i‘ocaea Bhe

ressures are ni c throug
i ik S0 et T 6, GGy arongs Brad ff HEHS %ﬂ'&ﬁ%m“
AP igme@llﬂa} to homtdinis $ub 424 mavde esirusiedsub 114 is provi ded
Wi t haruipd ifedbtioh Yh A eribobireRass Fibdré 18 @ achilca & albdiy subsea

%ég af QH? m«ni grcﬁiﬁfgg ml% rEngmlv ?LWFIP hgr%%% 5 f"%]- gﬁ%@wai j'uﬁ-,pgﬁﬁe

é%‘é?dh%‘é‘i‘ﬁg hpd tFP@W%!“al@“b“lﬁﬂﬂ?ﬁ QuEskie "fﬂf & Extend ymeilipg! P8 4
eighyziso 8arsairt hydradlib p@a@cariabntroltiads. ng portions 114A and

1145Pre£§[in‘3 t&h ?ﬁlﬂﬁlo?tubu]&ﬁan re44§§%ﬁoetdqﬁ (J:Yogné’ﬁfb%at BOP 20,

tion of natin Ions 114A Turnin
ﬁl gtv vqgla Eﬁ\pg)pliaie a@%@ﬁgrﬁ%mrgﬂa%ong ogtueblygrguhc lines in intern:
dmblicbiﬂﬂgtb@@mmabelomsubsepmrm e thefoof THER2® Wi t h anot her
enboﬂ]rrﬁt%mow% Fibi€ 14, MeRM dhdh a édﬂséaﬁﬂlilﬁﬂgﬁ&étﬂr\?%teﬁfmo in

axrfde B Ao et R et JF B St of B .
B9 ppation ip pchipv hrough use of prsfaea AR nEantrol fF Tlﬁ%%ﬁ@pr@adeﬁ s
MiEcDyh gleuelird] bnistieg N4Bcon@ining Mltipld Hybriabiic Gt adlsh, anfR ikd iSIfuR g

Iﬁﬁbé .'sB fo )ﬁqﬁefaéﬁlrréiuc% 0 dée”f’rﬁwrf&r&oﬁt:%gdéﬂg vgrloﬁseﬁnc%l&s o the 2o o9

surtace
P%PQ*P"’QIB‘“FQH?“ I8 Seitiaved blb'?a‘"f'%é" U'B‘?"i‘@@é"@tﬂ‘?é&"i’ éﬁ’s"’%t?dt’%@e
taoditg, stribb oppietiie|suréad BOP 62. €ntd @yain) rsfe@ndeiievaid biiginesdAgd an
B8l dnbi G&Jor RS RGS hN S sUB 1%42rﬂa;) Reaffen | andin 9

eference i s

Fi oubButsl e <ot o Hgiegb ®eiaed & et

interng usblical 242 whish prennpoinaiesr ouahd THRYN P b the fhcauibla thibia

ﬁ% mogﬁ‘gmmugr&rﬁwmmgﬁhggéfﬂ 11 is achieved by cl osing
SE{QSSHE%D gnt ﬁntdtulg l%kl'laﬂ S acﬁ’éI eg ‘i)nagsmrgr ﬁ%bﬁég\% anhd

tubin xternal
tbmnt%?saémﬂ M“r?ge Hféaﬁjhﬂ@u'mt"@esa'b tipena M@ﬁ%ﬁ Hhearpabelow
dublave GPteh andihelp biETHRY 26 iHside aseBER odPestiing the insitd of e 16

thﬂoab%aﬁg,ttHa%e[w{hFHp,glofgﬁﬁggeIBbg%% Figure 12 shows an

e circul ation whi ch ext ends throu%h
t he TYUMIGAGWiREQret: Wﬂeﬂsr%°"€\?o%'8?eﬁéﬂ't“9‘8?mﬂ‘ﬁt'@1ﬁyé‘e'f115

accordance with siill another embodiment of the invention. In the embodiment of Figure 15,
BOP operation is achieved though use of surface BOP 62. Confrol for THRT 26 is provided
through a control umbilical 152 containing multiple hydraulic lines is run inside riser 16 and

-10-




10

15

20

25

30

Pressure testing on top of tubing hanger 44 in the

enmbodi ment of Figure 11 is achieved by cl osi ngl3sMbsb2007
BOP 20, closing valves as appropriate and then
pressuring 35 down one of the hydraulic lines in
internal unmbilical 122 to the area bel ow t he subsea

wdfell2s6 and the top of THRT 26. -9 13 Magg0s243020013W0

2004/ 025069 PCT/ US2003/ 029013 Turning now to Figure
a@%mg BALi® di ﬁle?]ag&mhﬂg m%@@ureaé & THRELE BIThRA ¢ b8 vakR4 e

accordance wth still another enbodi nent
fi"]‘f@’"??ﬂ/tg‘?]tf’?on In the enmbodi ment of Figure 13, BCP
operGutilioal prafectianhin dhee émbppimesteof dfigussu b saacBiORA2AY, havind &
hrﬁbﬂl@él PFoRicRAl svb 664 bdaRd mﬂéﬂaﬁ:ﬁng swp eppoate@mce ebpfsaront&RT

d
%ﬁ%‘d‘é IH,% ettcr Il-:l ?ures%ﬂ aar 5B, P’i an9 10 %rn&)etaﬂs gsqo hom?t%s Sy 124

I nes 1's ran
mialsf@rco']?gu%ﬁ#d al ong t he outside of | andi ng strl ng 30

f r onarntgs cirsukitibahd embbtidnt 26Fifwé mrslrﬁ:ml@)ed of clodng surface
8] hélsz‘;%@ 1%‘? r&u@a% £ Béiﬁn{)&pf?d aernbm-i Vi & ol E:ﬁh[iér%s s

an_u rotect|on
Qs B et 40 YR dH&T PP 7Y 188 thigy e ﬁ"ﬁ?ﬁe'%“bﬁsa Egh’ 20
to the sidndf dsar 46 Awuke THRT 28 Cjgvlation BAnea telierB®it the anruhdmrctlalmllo

nh@iae:a%ﬂhalshﬁac@goﬁ%ra@watﬂahasﬁ b2, RRYenBR VRS tHows bed.
n.in tag%enbodl ment of Figure 13 is

%rﬂ"#eé 'ﬂaq'B palcd" tﬁgvgﬁ Ub@%% BOP 20 and takin
ci r ciresgure af-ﬁt dnriepraf WRinghenges 4d indherrmbedinent of Riguge 131*13 achieved
1 6loSiigsatiace BOP &R, clodifig vahidé Sd dderopria, dnidiien gresgmch thoinsde of

rEért@Fh%glr tH%LIhsC&L%%l%,nQ ”é"ﬁ“’o%?a"??aﬁrﬁ%w Ext er nal

1% raulic ovver or
c ont Tug1ingnpw iaFiguresTopihere is showniagipseq H"“t“&’ﬁ""ﬁb“f'e“? 160 n
docondpece Wi siillsanaibidy iembaiinelol/of ﬁieanyem@ $ubs e‘abOB@@ntZJOI,‘-‘lgure 16,

a“éﬁ)ﬁbmonvlé hmem ue@arser%é BOE 62 @qnﬁoh@mmmsywe@d gown

2
Ol ReobeEurti g0 coripunh s BRI o Bt iy
g thE gutsilanad tha dandimpstirig diam dhe purface RGHBT iZ%fosmvm ofghesvgtingie a
fgt{chdnl;bmé eanpl eti on system 140 in accor dance with

| ] |
S ymBRa G GRAR q%géd.m%gtosfg@yrem{@ Lhfved! 1) ﬁ? Do
tlml?"@e@rptqs%@ Sy 165*3%*8%@ f@dandwstr"@d%ﬁmsw Surfaﬁe F@? S8 s
fefePanteie dlaﬂd'TIb(Flggrbs 8A SIAINGE! @ landi b detatd aslid Bov thistsati 124 gy

théoh B&Sﬁ hydraulic lines and an annulus line is run
I NS de riser 16. fromthe surface to

c ont fHluggreyialian pthe embedipent ok FigFes16 45,2 ﬁ\éedtb%kmg circulation
ftonbbdlawcabingd hagerc44 oa anh sxtamhli ubilick! 166 letsifien the eriser. External

Lh'lﬁmbél 166ay E?lrsglfng GhiboBithemty! Bsolcdtaih %g&ﬁboﬁu& of &¥ftrol Ill‘?g di ng
Stri 0 C e
RSP AU G s PRy 580278
hy@toang e wg‘aqe@OR&a/ GIOH'P%V%}’G%JQSFEKOWE'y 3(5‘6 thep Pressping deuy one
oAHa W drsulicClinB€idl inBdrriaDuinbiital tiébeto GigaRE bél@N$ubeda HEP(ROaad thétop S ,

. . ; . " 2
;%P%ﬁ%ﬁ%b P e 14 e el A IR uik P

bi ng
Turning now fo 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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hanger 44 to the annulus bel ow tubing hanger 44.

Pressure test on top of tubing hanger is achi eviddVggh 2007

cl osing surface BOP 62, and 30 then pressuring down
one of the hydraulic lines in internal unbilical 142
to the area below surface BOP 62 and the top of THRT

woBoahebkeéode riser 16, or pressuring the i psiERu@hbzSer

16 through a port 146 below the rans of surface BOP

I:g‘H lf F r%’d@ gtsé?q@’aﬁ@aleﬁg Qﬁér &ltsildé o&thg (Hnﬁind Stri Hﬁmheasuﬁé{:gﬁg a

stem 1 accoraance wt

I.on
5 thee"ﬁ%ﬁlf“ﬂ%’?fts oBfhef®k i nvention. In the
e rrbddnbmafmrom%hﬁnrgtm entbBiment O5FIBEP1 Dip ethigvecby hadngamibilica) ed
broRsBRNsus ¢74%hd ‘57‘6rlécﬁ€@in ﬁ%m@ﬁ’g strﬁ? Bﬁﬂog{e bb®@ rsurfgbé?bﬂ@ oh$
r ovi al Nl

SbFapie o8l Aofif Rk b Pt S Rrad B0 3P S
defqgs i@o ey hs@d@*?mawibcm@mte@izsoﬁg PCT/ US2003/ 029013
al ongis tdu otk Fathe tefembbimmdnBaTign@ 191 tivb P@tebtion BIbE, N4, and

1?6' te%?&d&@ o r#!?ﬁuz%@af&fﬁ tl—%%{?énl'i ¢§fluntﬁttenc{rezl1 Blos(f ?QE@P

unct’i ons 'on tection in
mh ST EOED figrabadinank of finecly é%lac’B igveri &y faKigp ‘afﬁ“‘a""“
ﬁlomtj:elowcttduing fheargeei vioa igterhal bort 1780 tie dubing hargked4| cad them gp

t¥bugh FERPBO @5 5&& ﬁﬂfhﬁ@&ﬁne@@% SondfidCifterna uRABREIN72 which is
gures 8A and 8B, 9, and 10 for

pffZ?C ds‘épr%gcﬂ?rbgﬁ 4?Fﬁ 1ls;bsub 124 may be construct ed.
Annutressureitest o Bpioh ibinhhanger ie gehisiedshelosihg spijageI PEP 68 o s
stissea BOPA20D WioShgO ey as uﬁﬁr@ﬁﬁe dRRhé2pradadting alsi Gne of the

hg&r%l.@«? Lﬁ’;&% 'molnteInEIqu@%l ??ﬁ’t{; da?e% d%@&gsﬁﬁﬁgé‘ég?i f@ ﬁ‘c{‘the fgp of
HRR?6. 26 b&ﬁﬂssf“l'i’é ipsidg sy b"h‘h’PF@‘ thg %’ﬁ“'b%'l"&\l‘&s%‘-"{?i% YR PO o
62 Wit subsdadBOPPSiopke. of ri ser 16 above THRT 26.

C' r C‘Fﬂrrﬁ{g'ng\ﬂ td ﬁgu“mmh&@ﬁ%ﬁbmﬂlétsuﬁéag dﬁﬁﬁ%n‘ﬁéﬂ&i Jg&% g N

ce
apeoniapaay i Sl Al BRREITCE oL g MR B BRI BRCLES o
BEWrt dperation derghieted ivia thehsvheba BOP 200psusiacecBQPE2t Cantiol fiag FHT
26 i chigved 3176k a%trburuni;f@n ﬂmm.mun@fe tﬁdrgmas fed Rinlinide

rlserqb anc!e a(#on? 91% oEtsuge t%f E@ laRdin ng Sﬁ'ﬁ;lg fra %e ce to ?ﬁ%ﬂ% f¥r%l¥rglsof as

t*iﬁ@'éﬁ“ﬂ:ﬁ""?'l‘ﬁ%lﬂ@ﬁo"! he annul us ci rcul atl on |line bel ow
sur furnslica@rtetibn inlttié Ermbagiman Wt Eigurd-i&Jid kéniekél bythadrgaunibiical

SHHEWBn SubS %%@1 8 foé%(%d %&lng %{nﬁgbgﬁéfté E@r@:el&% éz%ubsea

accordance Wt
?QR/%%(‘?SB??“V@M!“QE'HE"’%W& ARdig o Figures; sé\lf'f‘%s%@ Cand E;QjQ" details
prtobacthis sub 126 mactieicenseabtedy use of surface BOP 62.

ContAal adaf! MW%TE&.’&. duBs aﬁmg&vsdnaaﬁzefseie{y%e effent @Gt O
rﬁ%‘ﬁe{ilcar ontaining nultiple hydraulic lines is
HEHEE 3 ¥er 16 and 20 al ong the outside of the
| andinngusseireylatign i peievedthy taking Figpletion drom el RiBing kandt 6l ol
aﬁfextérhﬁ live218B fHLAGbingfhe&dC40] N6 a 6t ih ABing BEHd 44, Ua6K hid fibihg head
9@8 “rﬁhf’ﬂs 'aﬁ‘d O uBAPQAUERbuRbn Tk BHEF subBee BOPAS BrsUYE
a Ilne 192.
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 infernal umbilical 182 to the area below subsea BOP 20 and the top of
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unbi | ical protection sub 164 |ocated in the |anding

string opposite surface BOP 62. Again, referenddprh 2007

made to Figures BA and 813, 9, and 10 for details as
to how this sub 124 may 25 be constructed. Annul us
circulation in the enbodi nent of Figure 16 is achieved

woddkekng circulation from bel ow tubi ngchadegkhsdfs Vi a
an external unbilical 166 outside the riser. External

[ - t '
108 of Blorek ol iod st BUpTARRNETE 52 oo S Mr,
1‘”'“1%?%@0 3PeRER- 44 is achieved in the embodi nent of
Fi gUuluening Gow ®CFigone 10) thss¢ isghdwine sehred eriliag/B0IRIetd, sysidno ] 0riy

a\‘.?)H‘éﬁé vﬁﬁ ﬂr;e%,h@&dﬁemao@ﬁheﬁrn&mmp frafSahitoMRler BRIV,

e S Aoy 52 GpraREFSE,

26is fnowidped tb@mblalcnrgrOI umllebé2q2|cgré¢lnlrmﬂtﬂihbdw@wllq lives immin ipeige

risérﬁ@ atidbidng A6 bitsiieortht RBdingRég fréidthe Judkady tHBHRIOY férQorfrbiglr €
th wh a subsea drilling/conpletion system

h

ﬂlefiﬁmus%ngignsgg%gﬁoaance with still another enbodi ment of

t he Yrpfilies piotsalion infhe srabodimsrs @f Feuie 150F aghjersihy having umpiipsl

mpteﬁlaﬁ BUb8 204 anadraos icdatell InhicolengingLsieg ofposiie tshiface 0B $& an®BOP
é%rBdP(?@t ﬁéﬁ&d‘t A&ﬂz’re@?ence Q?x@éier 19 Figdr& sAEB, 3Banti S0 for

|eve ical 172 contai ni ng

ﬁ’ﬁﬁ"f RYJP ROV @3?‘? pay befi"sg‘i%eléwar ch 2007 WD 2004/ 025069
PCT/ Aﬂ@%@@ﬁ@@@@m@oh isnssare gseduin Maximizel gafety dethe e@nhpfun-

'._,ﬁér@m;gsﬁgomgcgi de of the I andi ng string fromthe
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f un ﬁ'\nﬁlﬁs mrtéLIJ]aT?rhg a%%i IE: %%n%:r)cp chnP of F%Fr% 1? %% agﬁbﬁclrtcﬂatlon
feorpthsioivriuing hengeridg u\aee RoTt 708 "aéﬁ!n@\*?%ﬁﬂ' 49y um Hugfyan external
udibinedl ka0 pédideatsidcenissiuls Ektadhanambilibal 21D anight edtbo i imcidibe

y@agt g&vg@;wg%nmmm BB Bustidpee BOP 62 and 5

ect IVQy '_gea referencelgga
to PirggHEdeshor topdf HBino banoenTa aqitpvec,by CioRiRp HTEe BOP 19 How
subdes BOPD20] 2Msinpayalvbe ag @psopriatet @d. thdnt pressuring down e efthe
lﬁ&]’éﬁlm 'Ilrﬂas tnhﬁtel‘ﬁﬁmﬁ@héﬁ? @52 tgftheFdréhLEeﬁjw]stseé WOP 26 Qh b fdprof

y
T e by e ke e B ol il e 8 SR
ROA 62wtk sibesa BOR 20 peenenbodi nent of Figure 17 is achi eved
by  t-AliidaGhof to' Fighteao] B&te iskfovin’ 08ibdee bifighoniistigh dysterg @20 id4

t
e B W B S BfR Adrant
BQP raotev@wua papieyd by HE i ptoer RBF P9 CaroL THIFT 26 fckieved ae
ollows: @cdosiebl rybilloal QP2 cdntating Srultisle hybtfaubionities]i# Gun idide dwUarding

sﬁr@?%goggrn@%% @T Eh’lﬁ’b&& 'aémgﬂr Déézzﬂf‘s@él@ibeeﬁdah)éut?hﬁ%c%d

sea BOP 20, closing valves as
B IO 28t e, and then pressuri ng down one of the 1s
hy dr la dHei embbdimeans ofi FigurerOe internkl umbilicdl P22xdan b pulledbandHeriraéa

Hashea\Wurinl B S6bIdRGpR@1icAIE tHa e ihéide dPhhe TBHERG g caibe 3ed for
ressurl inside riser 16 through the annulus |ine
PhERRRR PR

8r f ace BOP .
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 '
umbiiical 222 though to THRT 26.
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62 with subsea BOP 20 open. Turning now to Figure 18
there is shown a subsea drilling/conpletion syslt3eMﬁlEh@007
in accordance with still another enbodi ment of the

i nvention. In the enbodi nent of Figure 18, 20 BOP
operation is achieved via either subsea BOP 20 or

wodddsfoe® BOP 62. Control for THRT 26 is pemiRmemleos
through a control unbilical 182 cont aining nultiple

hyd

Oﬁ t r@%‘ll&aﬁ" P {t ﬂﬁﬁ’ ln tﬁ@e&ﬁ&&h f I'Il lg‘gzﬁe Su? Pﬁ\ﬂg u‘r@ﬁc_laHRT
25%lo3a56 ingidanlpe lﬁ‘l‘d"lﬂfs"“nﬂ H r"“v'ta‘iaf‘ %eqaﬁ‘ﬁ@ﬁ PHAHSIGNEERE t ool .

Ui Anhudige| cirqaiatiéneiis thie @mboedimentaf Figivs @l israeiiieved by Bkigpunireulatién i s

f@ﬁmeﬁwmmgma Vi Ga 'éﬁtl'hél' pliftbing 228, BeR bAKiktd he SR h]a&ﬂ

| ocat ed ur f ace
B0ip THB 25 BOR e ek b Z%% R B ierfo, SERR Shq G ity
anrplugrgigelation lire g whichgnbelmwgsugae BPP @nﬂlgi]!@ 12 cﬂescﬁéqdaﬁbP‘@'
s?&vstaﬁ)alféﬁi@tetrﬁbbﬁ‘s o pudting B4 arfRlis e imtosaetnestcdoed.  And, agai E
WO t he
"0 RUSLEE SlloP W) Bt 8 ! BplRE LB AE e
CE’F'PQ:‘{?I"%% IsFRPIPRIiatg oY dhpa cﬂreﬁi}'“’iga‘l?i"’ﬁ @"'E’i”? eifgHiation de 43P whiph
willpreayure thdoihsidp diigsegtirabdvg THRA26.an external line 188 in

t gtbio'l'ﬂﬂ;g ﬁ&gto%urelé@ tﬁé?e i@ sﬂﬂﬁhta sl.llﬁ},eé Mtﬂh@&:nﬁ%ﬁ&‘t fdem ﬂ?(?rk
abrch . A Ot prageiona e e P bSR30

BP| pratrstiondachipyed $y ysecof swrtsice BRP §2 Gonyrdl forJhiRA @6 iscaghjesed ia%
TNEY: ﬂ?b@lﬂ didy ailiakch B S AERIBERNS Bndiig stdfy MolRSB|RTREP

. n a r { e hl N
D%%U\%gfol%él m&t%ﬁ%l e ﬁall dto E{Jaﬁﬁﬁagtfﬁ L' Sap a?@g JVJH i Fﬁ%j ‘2‘1‘1 Iﬂ g

InNés 1 n |n ernal |caI

opeggtion, @ belhed4 dgrdsepp %thgtﬁa%vasfwdz'e" 5 P Sepe48 igFotygt
subl242- Pressure is-applied dewn-the landing string and {:ammtil:l&atMimmthﬁOﬂﬂt 243\D

s Qpﬂleqzdagﬁg an HI%QQ{;QQ?FQQJ@ME i Z20tuat®y a Bhuential ]Ff%t 20f

Vpressurl&%‘l nsi de rj|ser hrough annul us |1 ne

WRSRATR PR (FiPUs {nciisps  TBBT$8 t h subsea BOP 20 open.
Tur rfiftaryoprecationt of THIRURS isl ompictee the presswi dwthealardinigsalring is
ﬂfe'aée'd hd\Gfrip %Hlpiﬁttﬁ &Jgh $8:8 D2WNQ R 1dnBs inAGR PEKEGEtcNinbritirel
%éﬂ[) anot g{ i ment of the i nvention. In th_e

: Figure 19, s BOP operation is achieved
Wi t HJr@lﬂlt:aﬁ @fotegmsreﬁleembodmenbpf R ¢cle apipred by netdRYiRd?
chiol ukiolihl idéidd riseraboOVvi ded t hrough a control unbilical
202 RAleloS i [ e
0o AU i el qnBb il Bl 23 9 ef gﬁ??ﬁ%ﬂg{‘@ﬁg
250 BFingrAETETHerogd autEds of et | @@‘dft‘?iW'"EtBHi"rao?*aWZ of fg base
tuking iheadst0f Armatus A 25@thert dres todind tubitdniead arcizdntepr tiod twiitd head | n

Hel te 'i[h%fa]&* hé@é\l E)@érnall: RS ideD5b hafh RbEY &sholidhefadidbiude
cti.on 204 and 206 located in

“@fﬂ%’"‘fw&f%cw i ‘?‘?Sﬁﬁfp Efog’%urface BOP 62 and

Pressure test on fop of tub:ng hanger 44 is achieved by closing surface BOP 62,
opening subsea BOP 20, closing appropriate valves, and then pressuring down a pressure
controt line 254 to pressurize inside riser 16 below surface BOP 62.

Turning now to Figure 24, a subsea drilling/completion system 260 in accordance
with sftill another embodiment of the invention is shown. In the embodiment of Figure 24,
BOP operation is provided by of surface BOP 62. Confrol for THRT 26 is provided by a
'rupture disk actuation sub 262 included in the landing siring above THRT 26. An over
pressure is applied down the .[an'ding string where it acts on a rupture disk which, when
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subsea BOP 20, respectively. Again, reference is nade

to Figures SA and 8B, 9, and 10 for details as!3Matgbg007
this sub 124 may be constructed. And again, two
protection subs are used to nmaxim ze safety in the

event of un- intended closure of a BOP. 15 Annul us

wd;jog,t%go@tl on is achieved in the enbodi mepireddosse 19

y takl ng Ci rcul atl on from bel ow t ubi ng hanger 44 via

W n!bre a!lowoﬁtilcl fo en m er lsdl ﬁlag hII:hg l"s-%lgteﬁl gume %(nt ! n%e

I Ne oca e rrser
RIgsBIred by fEmpnpiloyy @H fandingssling W@HWSSW?@@&‘{H“ |a@9t;9f)%%ﬁ‘e"t'a‘
valel/vinich et Rkiodsifunetion bfaHRvas.ves or subsea BOP' s.

P h

c{ gzlﬁé#}ee 2£§u r@lfb‘ims Ql?pt%aﬁuggfactﬁa\‘tl@ %E 5@%% gfea{ ?‘dél%i hﬁ;?(&g d%

i‘r‘%f?‘(?@é'g%%ﬁ g?fﬁ fupfire disc, 283, isolaling F’&”@E 1 hYy 'awt’lﬂﬁé

ftolnehe dnyuiﬁdmned:bdhmaeeﬂle riger i Gend ﬂ'ﬁdelndzwtjmdgl Axdvatic @Psub 862 it e

&ﬁl@@d Be b@%uﬁiﬁﬁ&ﬁ‘@mﬁ@of 28er a8 dalidi) JléRQﬁ‘tho rupt iﬁ'g-ﬁnd?ﬁliowﬁé
surln i nsi ugh an annul u

el 1B el ¢ £ Sisoh 2550 4, O i, BB Bghs £°

sofirs Rt vaires 387 inprerdirvarisusingliana of IBIRT2here i s shown a

s ubsigrabitidaliprdtdci@/ i GiRpdnebbdineht SyKEigues 24 B(achived B not having a

éﬁFoPJn%ﬁE‘é?ﬁsﬁM Js@r 1%t il another enbodi nent of t he

I nvent1 on enbodi nent of Fi gure 20,
pr ot%i"%ﬂ@"é‘"’ﬁd’h the\Ratpogien Sk Figyre 28 I3 agh WVZH‘ external
uBhiticat knk 264omn AedBIIdLd ogsideod fiser tcknd Srmifating inwstab ¢a thelrase ol

dHBihd héadla0. 222 afrfRilt flethdh ot o thé aamwd.sbﬂag 'hgfd;‘g' MA@ EntérS
e fond s el et o 4sopierd s Bl erR 3o ep Tucie
rydraulic pavet ad contipldives for REUIBE B@-“Osuplhaathﬁeanetﬂ%@@i’ne nt of

Fi gUPressdi@ test & ©p RAIubkYTRnbdr @alis &Ridveaay chendsurbebamet,
{ogmé %h@)ﬁate %I@Qse %ch lfl’[eh rhges& d&gg g&r!rne% :pg%stgg EBrErBI ﬁ?ug e%@ to
RERSPHFEIPSIS iiEgT 165‘%!‘?‘“&%“ﬁ%9ﬁ§°" E?-gure 21 shows sone det ai I s
of howingab tosidure?ZB6thers isGbovgitarsubdea driling/comndetiendystein ABXib
a@lf:orc%,amnél vﬁtn\é@%bteé} em B He invarREH. &@eﬂ@oﬁﬁma%ﬂr. P26,
SRl acored i et M iaoR, PorvaliorTAiERG & E’fP‘ﬂ‘?eS gre
mishyaill sanpartugfed balnialseiandhgtaly awitching valveneub 272 inclydath inlthedanding 2 2
gt,m mfmﬁ@m 26. -13 13 March 2007 WO 2004/ 025069

fgj f f‘é’%lsntan e 'm%aslub ﬂz%\‘ﬁq%t In%ﬂm%ﬁbik%}ﬁead 40 and

PSR ERT VEY
Tm i2f, |tl@eha" vapp 273 @@aleeé i ther@w positiphe Afteg hﬂ#lwuertgr ﬁb‘lﬁmer e
lariding &fifOdan e rﬂarm@eded@y teliR |sm that the siBeFPcanAapulleti aind set

c@&w‘i Feg{a?e%'u&@s 'Bg Btfumgl o ? p%Fed@n mﬁ&ddwﬁ tRGRSY ed

Ing Cir owtumg anger 44 via
? rnal plunbi ng 228, then back into the tubing head
s abiEnek tinhi¢RE sRiby drliddhann setriowm dher switehingMalvé olsd saqukmtialiff

del&s ARG Hstadit ﬂn&ﬂﬁ orPHETHHE dnB Q¥ IValve is closed. By setting down
the landing string, the selected function on the tool is pressured and functioned.
Pufling up opens the ball valve and then full bore access is achieved down the

landing string and tubing.
Umbilical protection in the embodiment of Figure 26 is achieved by not ha\nng a
confrol umbilical inside riser 16.
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10

16

annul us circulation line 230 which is bel ow surface

BOP 62. Figure 12, described above, shows an 13 March2007

alternate neans of porting the annulus line in tubing

head 40. Pressure test on top of tubing hanger 44 is

achi eved by cl osing surface BOP 62, closing valves as
wERBIRREs ate, and then pressuring down appylshSesze013

circulation line 230 which 10 will pressure the
' ns 'A%ﬁuitgszclrﬁ%lﬁgﬁ mlﬁe 3 %uﬁnnégglgrﬁ%@e 28- ﬁ %h'@gedrﬁ"\ént &lteél%all on

ug'y i BN Aproskiect Wﬂ?@fwemagﬂermmaa?%wgﬁbon the base
o fubinglhaxe @0, Avhulishiae thew godsitothe tubing theeel apriedes terfubingfhead

bglb\g eQu ’hang@q::’xtprﬁé?hﬁ&ﬁdaﬁﬂe b @& I8 RAddbyaaR peler and
ﬁg ﬁf % P%pntrol for THRT 26 is achi eved as
%m iggador sWsga PP Fr op actuation sub 242 is included in
"t he Rrsesie fegt catapiofigbiedisosr F4-RThe @ bodimente Figh 36 lfachieved
bly 'Hb‘slﬁg'f%lma@é Bop 60f cideil | apstbsHateative tahd e resslfinh - dve the
C?SSUV@COE%E ﬁe %u[{ %S&?ﬂ Inéd‘.ﬂ "Sé}qg ng\ﬂll Qlﬁacg%op%% 244 I S

s in

246 Frem ﬁletqu%aom) Aetaileq), seszrwﬂon %P%@%?’E""F@e% Bl fhf‘e'a"eats%n“
shéulti bempbaregt Sibdr methoda raid Gpparztuses dirddoviobir wenghtion ipeblise243

dﬁiﬁ%{cﬁr@ﬂéﬂoﬁ%eﬁé? %Jé%eg@%%ﬂ%' %fthoﬁ?fﬁ&&ﬂiﬂc\zlgﬁ\t;oedgr’ﬂeﬁ{soﬁ R45
Ry fave dap BRrESRCIREEH B oms ety Sis b clpel fof fe
popesea b desrribify VBHIRT feaBires andepngsiiseaf he invention, prdsis pat intandeditp e
ble@ﬂﬁin%%tﬁﬁ’ésb&ﬂ td gine sbapgrcﬁaﬁeeﬁvénﬁbnpunp c&%rﬂpla%éll?]dt hrau@uughl
re i an e
sSiaghucrs. glibirgy b gl oldyd B6L e WARE" oIS
uemmtatmman@pnsmhgu may Q%bgera%ﬁﬂeé\?w tha Pregspt dipgl0s
b8 Qmidé @l thel Bikbldsédcambodimaitieithbit e partihg frord TheAspiriidnd Scope of the
Cl Figure 22 is achieved
;@k&ﬁH&ﬂ&#@@R&ﬁ ﬁ%ggﬁﬂgggégﬁﬁEP&& al ongsi de and out si de
riser 16 and termnating in a stab 252 on the base
of tubing head 40. Annulus |ine 250 then goes to the
tubi ng head and enters the tubing head below the
t ubi ng hanger. External unbilical Iine 250 nay in sone
enbodi nents al so include hydraulic power and contro
lines for subsea BOP 20. 30 Pressure test on top of
tubi ng hanger 44 is achieved by closing surface BOP
62, opening subsea BOP 20, closing appropriate
val ves, and then pressuring down a pressure contro
line 254 to pressurize inside riser 16 bel ow surface
BOP 62. Turning now to Figure 24, a subsea
drilling/conpletion system 260 in accordance wth
still another enbodi nent of the invention is shown. In
t he enbodi nent of Figure 24, as BOP operation is
provi ded by of surface BOP 62. Control for THRT 26 is
provi ded by a rupture disk actuation sub 262 incl uded
in the |anding string above THRT 26. An over pressure
is applied down the landing string where it acts on a
rupture di sk which, when . -14 13 March 2007
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WD 2004/ 025069 PCT/ US2003/ 029013 ruptured, allows

fluid to enter a chamber which isolates fluid. darch2007
isolated fluid then can be pressured by punping down
the landing string to allow pressure to act on a set

of sequential valves which operate various function

of THRT 26. Figure 25 shows_rupture disk actuation sub
262 in greater detail. YHIPTIFEAIMERIS:S actuation sub

262 i n&l udésuhseardifivairmpletios 6ys@Bi3compsstigat i ng the i nS| de

82&2:?"@“ ﬂJeF 6 i%h;eé'p &%ﬁ“%s%t%l n Act uatl on

of sub” E%;Q%s@] @%&@fr}ﬁ\a&égfﬂkﬂ% nﬁwfh%bf"l’f@tta'@"eﬂw

5 i disepsed &) satgafers abrye Ui 892 sOBEt 0 rupture and al | owi ng

Pr essus eubig hirgeringedol 2Bakddsth ba ri Shclgh zaeﬁnseProstamg a
q:?nhg' %’L:‘;«B?am@g&ye‘gﬁéa%lly actuates a series of

erate various functions of THRT 26. 10
Unbi | i ‘t’,“éfe'”ﬁf'*éfl@@ﬁ Pasgen rnning rolinpokielik vt maghs gFihyrmulic ppessures
achmeunieited through salddantingsiing, control unbi | i cal inside

joriser 16. Annulus circulation in the enbodi ment of

Fi gure, 24 e an external unbilical |ine
264 T %ﬁé@?‘t} "‘Z{ 2ma Etemiof clai d, further eompgrising:
term raawbwg blowowt peavertber ofspesint atvarsiesaldolinding bitring  Helew daidl Gea
Th@fagd vibbtdtaly hdkRert BSRId9RMEad r OM t he stab to tubing

" head 40 and enters 15 the tubing head bel ow t ubi ng

hanger 44. External unbilical |line 264 may al so

5include Hysubssasrilias/eyipletionsysten omepriging: | i nes for the

subsea hB@&mumms@mrhag Betvideh @ platRAR and ¥ QibSH WelhkRSt on

top of y cl osi ng surface
BOP 62 &i 0S| ng 'n%dé%@%cal v'cgs JQand t hen

'l a
pr essﬁF‘f‘ﬁﬁ’ QEQ?PQS’ 0 & Fiser aboyethe 28 grfacs;
pr essartibing hanger dmnmg el adifited®l iR/rus Wirkuh ealB@ikr Gt landidg a

20 Tﬁtﬂﬂg{ﬁhﬁg&ﬂ%‘@al&&tb@a%&ﬁr@aﬁﬁ there is shown a subsea

25

30

~ down, @ PrEveRterdigposed o salf tisar g

i5

dril t system 270 in .accordance W th

sti |“§%% Q"@Wﬂﬁ FAbPing el Rl By eds o oyl ressure
emmouUdertadinsigé sak rigerand Adside siORNdingatrieg.t i on i s achi eved
by use of the surface BOP. Control for THRT 26 is
provi ged ' -pul | .cam act uat ed ve and
r ot arg SW | g %V&gp%%s%? f d 'ﬁé’"ﬂ *andi ng
st ri riySubBRg\Vilowpirprevepter disposed (Redund waid JandiRy Sribgs baawnsall seed

mr&tmmmal%ajacetdmlwwmmmg tubi ng head 40 and THRT
26, the ball valve 273 is |ocked in the open position.

After_|andi ng tubing head 40, the Ilanding string can
be r ot at hsubRR delinglearapletippsyremicomprisingat t he string can

be pud Highehraan: risert exteskiinybetvedadiatmt AndRSubsBlwdldalii Ng up

the hal ﬁﬁ@‘ Jng down the val ve
is cl orldmy% l%q't%lﬁltgre t g{rl ng@ﬁs pul l ed and set

theseq syrfacgie| ect s

anot hetmhihg/tkngerl mmlrgumttaaamm bé e thidegh &RTOrideh for kAdiRg 2
Itl ng down the landing string,

the S '1 ecte unct| on ‘on the tool is pressured and

f unctYnERiB &l whing hanger (nniagtopids qonfolierhip mepng of dydsuiic pressure
fconiriunioatedtthenoghessicunibiiicahiliv iertereiihg (helad sdid viser and outside sald landing.
sting, -
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| andi ng string and tubing. 35 Unbilical protection in

t he enbodi ment of Figure 26 is achieved by not }aMery 2007

a control umbilical inside riser 16. -15 13 March
2007 WD 2004/ 025069 PCT/ US2003/ 029013 Annul us
circulation in the enbodi nent of Figure 26 is achieved
by an external unbilical line 274 run al ongsi de and
outside of riser 16 and termnating in a stab on the
base ®f t I sHgFenins/anpielion systagsol Ihimes, furthen compasingt 0 t he
t ﬁi nga ledsmel Blovbutepreventsr ”WM sélnqsaddng?ﬁiir@vwetohlesald séa
t ﬁg@lmgg. ical line ‘may al so

i ncl udé hy rgﬁ%hﬁg%rw%&' s control lines for
subsea BOP 20. Pressure test on top of tubing hanger
44 i n #he Beisddearislitg/ompitiog aystemb dalm 6afaltiewamrisingy

cl 0si ng potbetva GBudRR pltcting| QR GHbIRR RO bk bfy Libkad Cfowout

a surjng,d the pressure contro ineto
p?’gegé%?%z%gﬁ%%ﬁ'#eﬂ'rgi'ag‘ge{gnsfgg'bel ow surface BOP 62. From

the foregoing detail ed description of specific

10 enbodigment e Glibskh@illingradripletionNsysterh of ERinSNOWMeRindSid protective

15

ampﬁ&ta%ﬁg@ggﬁﬁg%%ﬁppar atuses for bl owout

prevention in i ng/ conpl etion wells have
been di scl osed. Al though specific enbodi nents of the
i nven®i on Thesws@ckiingloaplanegstas b daim 9) wHerh 8 tpritddive
{ Buaom8R AREaSaLEb Ly Lhe purposes of
descri bing various teatures and aspects of the
invention, and is not intended to be limting with
respedd- tdhe pibsasdidfies/ompletioe systane of tiaim. 9, vthersls said protective
canieeRbpie mﬁaarylaammlssum@mmnpggam; string and
udi n Bgu_t I-F"’ljot

ﬁ%&nﬁégwdgts 0S /a%%%%%hﬁﬁﬁ%%w HR=8h may

" have been suggested in the present disclosure, nmay be

20

25

30

35

][mde 10 t e d!bﬁﬁ'ﬁﬂwmimﬂﬁ%f%ﬁhwtfuﬂﬁpw ?ﬂ; 2
ffalas i.nV i on as define
by tﬁaeﬁg%@g%%[ éci al m%&ﬁ%ﬂ“?gﬁwﬁ%ﬂ%"@s Mar ch
2007 WHAT IS CLAIMED I'S: 1. A subsea

dri | 152ng/ Tengubees iddiingsymtition sysRDHfi i@, wherein sald protective
RirGBrDLARS B & mbdtSR For QAR dhdey i g @
WSSa wel | heggoi_g a | anding st r@%xﬁﬁgﬁﬁ%}@“{“ﬁ@&ﬁ‘%ﬁe
["en frugning i ser; a surface bl owut preventer 5
di sposed on said riser above the sea surface; a tubing
hangas, I Ufsubds dAiRQloniibasi Qodfisihgtn through said

e | Rores i etk beBgoy beue o o iR B0l | s
cont Adandiagisting exteading Ingide the ngbubfisald psegs s ur e

@ surface blowout preventer disposed on saki Hiser above the sea surface;

2 tubing hanger running tool adapted to be run through sald riser for landing a
tubing hanger in sald subsea wellhead: _

whetein said tubing banger running tool is controlled by means of hydraullc pressure
communicated thraugh an umbilica! line extending alongside and outside said riser. |
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conmuni cated through said |anding string. 10 2. The

subsea drilling/conpletion systemof claim1, fli¥Maeh2007

conprising: a subsea bl owout preventer disposed around
said landing string below said sea surface
substantial ly adj acent to said wellhead. 15 3. A
subsea dril]i etion system conprising: a

hi gh- prgssure %%%V%Wﬁﬁ"ﬁ&%?\ﬁé%“&*ﬂewmsmand a
subsea? iisthbieywut preveptemdispospd Sround gaid ahdingOiting telo®i<id sea
t hsarfaoe salistantaify agjadet t6 LakBbelinedq. SUr f ace bl owout preventer
di sposed on said riser above the sea surface; a tubing
hanger running tool adapted to be run through said

Sriser Yor sl Agfing/compietion dystery, domprisiee: | n sai d subsea
wel | hesfigh mﬂmﬁgwé@g HABEREnd b SRR RGINERE! 1S

cont r o bRy nmgﬁm [ ressure
conmuni C@i I'nsi de sal d ri g%% SAd "ot si de sai d
| andi g &% Ifeventet Sisqserkencsaid riper pliowhe ssrpiriacsi on

system tymnschaagemr@wné ot Siapted OTPE i thGagh28id Hsd YH IR Aing a

10 bhmw«guingaﬂ@ééfa@&lﬁéa.@;@&psed around said |anding string
adj acent to said

bel ow urface substantially

ot | 8 58 g bosd Ofp o el eah oLy S pressare
cﬁi‘ﬁﬁ?‘-ﬁ"ﬁ?ﬁg‘ﬁm’éﬂhhh hbiliort Einesrodending Issiie sekieiing istrigp, bet ween a
pl atform and a subsea well head; 30 a landing string
exten%ngﬁm th of saj iser; a surface
5 bl ovout t;%aaeve‘r)§er @? g@%ﬁ”@ﬁ%ﬂ}{s@méwmhe sea
* surfaldy @éwpomrnmqg st drindieg stpidgelotlowosaliesea

r%!ﬁaﬂl&mbmgh"ysajadnmlema.l anding a tubing hanger In
said subsea wel | head; wherein said tubing hanger

runni controlled by means of hydraulic
press e m@%ﬁﬁﬁ’?ﬁ“ oppietioncamerisinginbi | i cal | ne
ext erf@ ngmmmmwm drer exdimding HitwécHl @ paBborth dnd ACGiuREa

20 Meffiedg. -17 13 March 2007 6. The subsea

drilldng/ stemof clalms further
COﬁ'pr(ij;I nfgE i%ggﬁfﬂ@ Iside, e fength efisaihdseed ar ound
sai d Panditeviging @rsuifage Umhptsmnbbr digmseds rshid ¢iger above the sea
suhed;antial |y adjacent to said wellhead. 5 7. The

b dr It f cl 6, furth
conpids frihb SnaERe 3G KRB0 YElkclp b e oy e

5 unbi (& calm’ftﬁc’ﬁ%ﬂ %mmames osolea tdol bivoerns ofplwé\whtpmtxlm

dmmmmmnbhsaﬂ Ending a1k 1) Lk faitiitEhg hanger in sald subses wellhead.

18.  The method of claim 17, further comprising:
()  providing a subsea biowout preventer around sald landling string below sald

30 sea suiface substantially adfacent to sald wellhead.

35

19.  Amethod of subsea drilling/completion, comprising: '
(2)  providing a high-pressure riser extending between a platform and a subsea
wellhead:
(b)  providing a landing string extending inside the length of sald riser;
(¢)  providing a surface blowout preventer disposed on said riser above the sea
~19-




10 S. The subsea drilling/conpletion systemof claim

7, wherein said protective structure conpri sesl®Meegh2007

drop ac ivation sub. 9. The subsea drilling/eonpletion
systemof claim9, wherein said protective structure
conprises a rupture disk actuation sub. 15 10. The
sugﬁgg,driIIing/coanetion system of dakn 9, wherein
sald protective structure conprises a substantially
annul af?) st Providingradubingrenagrrdining tenhaddptecitn 86 rug tistugh sait riaersd

havi noleR canuiing ek bubing harGercridtig thol By e o nRRAR! Rl
r [ [ . e supse
crRapa Ky St R Bl onded o i B o
chﬁ)ﬁf‘fbﬁ‘?%r‘lﬁ”g?'subst antially annular sealing structure
sealing said unbilical In said conduit 12. The subsea

dri | 1200/ epgRlfibd 4 UaiVi3! GlePlonphaipm 9, Wherein sai d
protective S#Mrlﬁ serves as a manifold for ]
di r ectFfMY"g 3 Put PR YRes Hisnored atound, faid nding siisg belenasaid
t GeassHifage subgantiglly indfepebtamepistwelheadhi ng t ool . 13. A subsea
10drilling/conpletion system conprising: a

hi gh- gg es i e ndi nq. between a platformand a
subsegg'v\eﬁ%ggg?fsﬁ%se?gﬂ@?’%"’%ﬁ'ﬂwp&%ﬂéndi ng | nside
the | &gt mroing high-pressuie: risg Gxtanding ibitavean DHblatfooand a subsea
pwalhexd er di sposed on said riser above the sea

surf agg; ﬂ%:ﬁa N | adapted to be
run tgou ﬁ-_sg rl sggﬁé%#%%%é%}mﬁﬁggﬁfﬁanger I n
sai d Hibs BRVIKRA 3 $HEReE: Dlaxousy Resventer slisgosed o sy risenabeve the sea
reyredeng tool is controlled by means of hydraulic

Pressyl e weddiRgets lﬁdbg-'%f mﬂﬁl .
extenangﬁﬁwﬁgﬁigﬁtsi eméal d rblkgug@.‘m@bga-%lﬁeris
Mar ch*“200 ; [ranger running; tod by, means a6 iglraulig, pressure
sysmwneei tgugh an unabilical inetiivigle saidianiing Stingto lad o wiking danger In
20 ldhidwabda walitesent er di sposed around said | anding string
bel ow said sea surface substantially adjacent to said

wel | head. 5 15. A subsea drilling/conpletion system
conpraisi nte mathed ¢ficlalr Bsfythes campsdng: ext endi ng bet ween a

pl at frooviding & sibsea bl prevenkdr BRRELd arand RR%inBEg Sfilg beBw said
%ﬁﬁn&ga%mtgq?&gﬁnmngggm of said riser; a surface
ter di

bl owout preve sposed on said riser above the sea

15

5 surface; a tubing hanger running tool adapted to be
run t2hr oUfyemethedcbf daimas, forther dompdbingg @ 10 t ubi ng hanger
i N S piothaing/ RSRskectd) kgl L Skt b Q8L
unni n ;ﬁ%ol 1S, controll'e %aﬁ@m%fﬂ 'Mgd“?‘g'&{l?@
%r@ﬁ@mrwdm around sald landing stting.

30 26.  The subsea drilling/completion system of claim 25, wheteln said protective

structure comprises a ball drop activation sub.

27.  The subsaa diilling/completion system of clalm 25, wherein said protective
structure comptises a rupture disk actuation sub.
35

'28.  The subsea drilling/completion system of ciaim 25, wherein said protective
.20 -




conmuni cated through an unbilical |ine extending

I nsi de said |landing string. 16. The subsea 13 March 2007

drilling/conpletion systemof claim10, further
conprising: 15 a subsea bl owout preventer disposed
around said | andi ng string bel ow said sea surface
sulst ﬁ%adjacent to said well head. 17. A nethod-
of su ea 8” P HG B PBYRE Srucous pyroradi e dagying string and.
pr Mg SRyt exbagsing rieny 85 fenstivadanted tesebabiedai gmtiied) weein, a
pIatforn1and a subsea 20 well head; (b) providing a

| andi nggq St [ th ngt h, of said .

%I ser, &, :Fgér]gl\'/ | ngﬂw eﬁoz'c:%&ﬁ?d:&&’flﬂ% gé Uit gmpnising a
&gﬁ@@%va “?ﬁ-‘r‘ea"ﬂﬂ plaisure spainacsaid lymbllicatdn saidepicaite:;  ( d)

provi ding a tubing hanger running tool adapted to be

run t hougfhSabcha Hh”iﬁr%ﬁmmpr @g%g %(gfﬁ%,] E%id% protective

or i SV 51 M e oo

Lfoeprd fings nrﬁgidsltnbllmbtosaw
IdﬁHWHwMEbmwaWamger in sald subsea wel | head. 18. The

1omet hod of claim 17, further conprising: (f) providing
a subsga I und sald | andi ng string
bel owsogal dl s%g bgéé(r?df"gr@zgmg é?ﬁ‘ﬁ" N adj acent to
sai d V@) | rreeyling pdiiah/prassireiiser extendingbissbreeen a platform and a subsea
dwwmhmhg/conpletlon conprising: (a) prOV|d|ng a

hi gh 5es i Qg!g n atformand a
subse%ﬁ) ngé%ﬁ@ Hq@s.:# 'e"ggh‘g M€ i ng
ext ené? ﬁﬂ6ﬁ3§$WGwﬂmeemdﬂﬁmyuwe&egw
pﬁé@ﬁﬁlng a surface bl owout preventer disposed on said

ri ser (@boyewil ﬂﬁ%ﬁ surfac
provi E? W ET%Q g anqgmm nni Qda%&gé ffog% s?lgﬂ%?@
run t "Q%S"“@%chvl MRS ofdivdrattic prersye
hwvwm@ ancumbilicey extoreling alofigsity diichoutdics sakieRE b &ind a
20 ctabingiehg:aineald kubsdasdrmasd. d ri ser and outsi de said
| andi ng string to land a tubing hanger In 5 said

subsea wel | head. 20. The method of claim 19, further

conprizsi nie sphsenArling/epmpletionisysten df el fuptivee voarptisig:

di spoa;snisarmdt prévefkel aiEdied Grobhd bdid) 1RGP rfgﬁbe%g %asea
- mg? ea .é 0

Aﬁﬁ%§ﬁ§@3§9¥“ﬁkse£@%¢$§Frﬁgf8oﬁ3:gt.on

conpr|5|ng (a) providing a high-pressure riser
extendi ng between a platformand a subsea

=2 -




wel | head; (b) providing a landing string extending
inside the length of said riser; 15 (c) provi diksgMarch 2007
surface bl owout preventer disposed on said riser above
the sea surface; (d) providing a tubing hanger
runni ng tool adapted to be run through said riser,

(e) controlling said tubing hanger running tool by
nmeans of hydraulic pressure conmunicated through an
unbilical line Inside said landing sting to |land a
3%.ubi ﬁgsuthiangﬁngldomplet@@sssamwosumxea wel | head. 24. The

met hod, @ reé%Lr%' 1y ehdln ’é 08! o GRIRTLT) rl%se RERYALAI N9 a
subseag PEWo pr event di oseﬁ a7 aund salg | andi ng
StlngI@ﬂh@ﬂm@&ﬂdﬁmg@ﬁ&smwhaﬂe substantlally adj acent
Fur  REFeRPRET e et R ppoe BeeP A, it ur o
pr ot @a@ibing gangalndmngtbm bdapad to|bt=. {15 thMmgMSaﬁjaﬂsed subsea

bl owout prev i s dose u | andi ng string.
30 ot isie Bror e o COTBPELY oL BPSHPor ol af m
25, wherein said protective structure conprises a
ball drop activation sub. 27. The subsea
34r i | Mharybes Aping'edmpletion petesmnl dpimSP.dirher2gmerigip@er ei n sai d
pr ot .
Bt ugeise o bl e GRIRI RS BufhriplifcBotl & o o
sigfast sebatapfialBatacerl® saidwelheadn sai d protective -20 ------
----- ---- - 13 March 2007 structure conprises a
substantially annular structure surroundi ng said
38, andbt\'%%s@atcinlh ndi ng al ong
Its length aﬁ};@:oﬁ\ﬂ@ho? ?%ggﬁlﬁggggﬁﬁrﬁoﬁlr?cal t herein.
29. Wtulsrwb@@ar rming foplriggpbuitslagbie bidaric prpeuepprarhunishied m 28,
bl el SRIRlo8 Ll ApRulst ant 181 1y annul ar seal ng
tructure sealin ilical In said conduit 30.
The subsea drllling/conpletion system of clai m 25,
wherein said protective structure serves as a
Brani 67 Yosed Arilee/Fempletiofgysia PG A2 FUEBHEFBTSE] nes in
sai dspbing ie@ter duthing &ofs cohtrtilé ?ﬁéﬂlﬁ@dr L WO REnitRQl - 10
31. A netﬁ%dﬁ%f sr%sea drllfP%E conpl%i?%n
theoyaipyaiddandigg sting)  provi di ng a hi gh-pressure riser
extendi ng between a platformand a subsea

37. A subsea drilling/completion system of claim 33, further comprising:
said tubing hanger running tool is controlled by hydraulic pressure communicated

through an umbilical tine extending inside said riser and outside said landing string.
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wel | head; (b) providing a landing string extending

Inside the Iength of said riser; 15 (c) provi di kigMarch2007
surface bl owout preventer disposed on said riser above
the sea surface; (d) providing-a tubing hanger

runni ng tool adapted to be run through said riser;

(e) controlling said tubing hanger running tool by

means of hydraulic pressure communicated through an

nbi | . S| driser
¥ Jﬂgwgs%m%m'eﬁh%% Sihisr, QMRS LABSRLH, [ oC
32 PreectestingsEdctule Pquewngﬁ%wphﬂe@hhw@y s2idpubeda hidwaitm 10,
pf'é*&ér#t@%rclo%mwnﬁEQQ[‘ara(ﬁrrg}qu'gaea bl owout preventer

di sposed around sai 'ng sting bel ow said sea
surface substantially adjacent to said well head. 25
3-21 éﬁ?wh ch 2007 33. A subsea drllllng/con?Ietlon
Ry st s‘l’?&%‘i“'&‘%’?‘?@’p'e‘é?"ﬁvsé?ﬁ" ?ﬂ”@%{ﬁ whergised REe ki ng
sbetureempiseP b BAIf ddpBcMatbnsusUbsea wel | head; a | anding
string extending inside said riser; a surface bl owout
prevent er di sposed on said riser above the sea

4§.ur f ?‘ﬁg subs % d"IMI% acggl')le n %\r/ﬁ"ler é: a|m \Fvlge(r)eiln %al r{fr)dt?e](QVe

run roug I'n Sa anger
strustund mpﬁaeoh rupmrecnmtabtoétioedmby hydraul i c pressure. 34.
The subsea drilling/conpletion system of claim 33,

further conprising: a subsea bl owout preventer
491 S PIREL b AHIR/BAbikioh A Bl 467 QW o8
surface sugstg%tlaF l'y a%%%ceﬁt to SJ%$ 35 A
siE{FhsEqemgliises R Fubgta@toﬂvrﬂnewar@ﬁuetysstemrdﬁwg @¢uaianm®39tnn@ ard her
I doSdul xtorSih [ I [
e S E R B R T
said riser and out3|de sald | andi ng string. 36. The
subsea drilling/conpletion systemof claim33, further
EonprisivRpe %ﬂ&mﬂc omplsiiongSystgmgclaim Hniyigercemprising
s&d%ﬁ]i\tfaw drRGlarld¥aifly S dilel sEaiiRh SRP RIS mlﬁké}at ed through
said landing string. 37. subsea drilling/conpletion
system of claim 33, further conpr|5|ng sai d tubing

ang nni ool s controlled b draulic
oo St WO hRIeBER s SR AT RO
stﬁ)éiu_%ﬂeﬂfv@@asl ABdnfil®d BAdikcting FRKidEN Son@llisdsEsarnBiitardi ng
string. 22 13 March 2007

said tubing hanger running tool.

44, A subsea drilling/completion system of claim 33, further comprising:

said tubing hanger running tool is controlied by hydraulic pressure communicated
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38. The subsea drilling/conpletion system of claim 37,
further comprising: a protective structure prot&cMarg 2007

said unbilical |ine when said subsea bl owout
preventer is closed around said |anding string. 39.
The subsea drilling/conpletion system of claim 38,

wherein said protective structure conprises a bal
drop activation sub. 40. The subsea

tefpidhlan ngbiliceipé exténding elyasiderargifoutsidasaid 881, wherein said
protective structure conprises a rupture disk

actuation sub. 41. The subsea drilling/conpletion
45y St eneubdea GliRigRodSetionBRtedi of cisimi2d, fathet @ﬁfp'hér@ structure
conprlses a substantial ]y annular structu

sur r SBAGPRY MFEPTUPUIING C%'Frf"feﬂ i MEP”"?%%SHQ comRtratas ¢
te¥dgR BAl iRglical 88 Ektdnbifg inQBOEalY |@ﬂaggtm@ to receive said
unbilical therein. 42. The subsea drilling/conpletion
system of claim 37, further conprising a

48D taandtiod lof subsdakiliRicomBddoh OmsrishyCt ure seal i ng said
unbilical in said riser. 43. The subsea

dri | ) REFEBHD high-proteusyisereersing bptypen Buatioh#1de) sHbssai d
wRliHek@ctive structure serves as a manifold for
directing individual control lines in said unbilica
to $HPWVidind? [Rodingayipe extendiainsige the sheth alpaidAsefubsea
dril |(d BIQ(IIEIFIHTPLL%éeq{bm%m%)#&&t&fdlsﬁas% M Sy nséﬂ-ﬁ%\ﬁ‘%ﬁe sea
conpri sing:” sald tubing hanger running t

sgitmaeir ol | ed by hydraulic pressure communicated 23 -

1d) providing a fubing ﬁangé'r$ur|Mﬂ5 E:BI a%Q;Q(Zj to B@Fuﬁ H‘%ﬁgﬁ@ald riser;

unblllcal |1 ne extendi ng al ongsi de and out Si de sai d
ri sefe) copfoliing ssigybing hangey NG fbbYIvEeYis RressHst em of
claim 33, further conprising: said tubing hanger
“running tool is controlled by hydraulic pressure
4connﬂmémamedﬁdmmmeughmamnmmhmtical i ne extending
:j?lsi %VI§ /R%g sutiégefﬁlgvgo’u%revent%r aro&d Salf rl%?l%lnogt\r}r?ggl?eiogrbséﬁ%ea
shﬁghmpmammummamm&eﬁmewmaawlng betmeen a platformand a
subsea wellhead; (b) providing a landing string
extending inside the length of said riser; (c)-.
487 OV hHeRills & it b Gfierbh YR u.langea%ama Bhngfh ,91%%1 . s sai d
ri ser above the sea ace; rovi ng a tubin
h¥teavieressurm mchgeSthWhulladawewommumtad inside kaidtrgharsiai d
control ling said tubing hanger running
°¥té§7 Srag 'ar}%m%is""ﬂ?l ic pressure. 47. The method of claim
46, further conprising: providing a subsea bl owout.
preventer around said | anding string bel ow said sea
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surface substantially adjacent to said well head. 48. A
met hod of claim 46, wherein controlling said tubiMgreh2007
hanger running tool by hydraulic pressure includes
hydraul i ¢ pressure conmuni cated inside said riser and
outside said landing siring. 24 --- - --- -- ----- -

13 March 2007 49. The nethod of claim 46, wherein:
controlling said tubing hangar running tool by

hydraul i c pressure including hydraulic pressure
4@onmmif¢ eathedef chimAfgiesdi: d | andi ng string. 50. A net hod

of SUbSRfn atdlt&diaawa@g%mhmg'mbyﬁydfah&'p@sé@e mxr{)bjige' n:

controll1ng sald tubl ng hanger” running too

 hidpaiiapresseresprmunigatedithnerial geids landinaditriagl i ¢ pr essur e

comuni cat ed through an unbilical |line inside said

| anding string. 51. The nethod of claimb50, further

50.0 P 1A risdtidg ‘of subsusiabling@oMpltion bedidinh Y6 whbreCt ur e

protecting said unbilical I|ine when said subsea

bl owSefttoPreERAE kg hprgepHigdodh PORYAB VIS Arags raineidse

hdrduli€\Sressré-comhMEnicaktd PR B brhbiREViFONRILLldMhaRy St Of

claim5l, wherein said protective structure conprises

a ball drop activation sub, 53. The subsea

s | | b DL ROMRLEHI BN RESLEM,Of, ol ai m 51, wherein said

protective structure co rses a rupture disk

act uatoviding s prbtectbd struttoe peaegEesablirunbliicah tpe e empdait subeea
stemof claimbl wherein said protective structure

bS%ﬂﬁP?gﬁgrgcgﬁ%E?ﬁh?Fﬁﬁ??”ﬁﬁﬁﬂ?ar structure

surroundi ng said |anding string and having a conduit

extending along its Iength adapted to receive said

Stnbi Mhedesaaridiing/aamplgion systpm of gloie . Whdrdin $aifpreientiys] et i on

e . ' . t.her conprising a 25 13 March
S%%@%”ggﬁ%ﬁgéﬁ?ﬁ%ﬁﬁ?m%ﬁﬁﬁ ar sealing structure sealing

said unbilical in said conduit. 56. The subsea
drilling/conpletion systemof claimb51l, wherein said
Spr ot &bg fupera ddfingiremplpion syt clgien & whaRtiR BidPratestive
stllchuRClomB®eb Blip\ittiRlactG B4 £l |1 nes in said unbilica
to said tubing hanger running tool. 57. A nmethod of
subsea drilling/conpletion of claim46, wherein:

ofiyar 501 443 Rl bR AL Shits oo st

stEQATELIMpiRke 8 sdbbatiagunanar dilibidré Smbureint esdliaRghgakpggsd de

and outside said riser ) _ __ o
having a conduit extending along its length adapted to receive said umbilical therein.

55. The subsea drilling/completion system of claim 28, farther comprisihg a
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58. A nethod of subsea drilling/conpletion of claim

46, wherein: controlling said tubing hanger runhi Mgrch2007
tool by hydraulic pressure includes hydraulic

pressure comuni cated through an unbilical |ine

extending inside said landing string. 57. The nethod

of claim32, further conprising: providing a subsea

bl owout preventer disposed around said | anding string

sittaAiny SRbIG 38Ry SHILAGRaRY BSs ARdilcakd Micddddgent to said
wel | head. 26

56. The subsea dril‘ling!completion system of claim 51, wherein said protective
structure serves as a manifold for directing individual control lines in said umbilical to

said tubing hanger running fool.

57. A method of subsea drilling/completion of claim 46, wherein:
controlling said tubing hanger running tool by hydraulic pressure includes
hydraulic pressure communicated through an umbilical extending alongside and outside

said riser,

58. A method of subsea drilling/completion of claim 46, wherein:
controlling said tubing hanger running tool by hydraulic pressure includes
hydraulic pressure communicated through an umbilical line extending inside said landing

string.

57. The method of ¢laim 32, 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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