10

15

20

25

30

WD 2008/ 154486 PCT/ US2008/ 066314 MULTI - DEPLOYABLE
SUBSEA STACK SYSTEM STATEMENT REGARDI NG FEDERALLY

' RESEARCH OR DEVELOPMENT 5 Not Appl i '
w@i@g%D The present invention relates genk?imsgm%'“s“
the configuration and depl oyment of pressure control
i ph AL 3 L/ ETE AnB T TEM

particularly, the present " invention relates to subsea
bl owout preventer stack systens. 10 As drilling rigs

vent ur STWEMENT REGARDINGSFEBERALER! SPONSORED

encounter new challenges, well control has becone
i ncreasi ngly prRBESBARCH ORDEVELORMENDat i ng nobi | e

r illing units escal ate, traditional
ﬁ%&é’%ﬂf"é‘ﬁ%’r ve operations are constantly being re-
evaluated in an effortgAokGrEgenpveral | non-drilling

time, thereby increasing the drilling efficiency of
tHe pragent] vendomirelates genstallyi tre-thetconfipwationp andt depleyment of

. - P o CureLt ;
orossulZe SRR A s LM ol PGB Mefp il o present
inventibh eelates tahsanblowdat pleovetistackisgyemser (BOP) st ack

coup) %d to,the well head at the seafloor._ In order to
A iarilling aigsamentpieg intef ever cinereating oaten edepthy, andyencounter new

a5 TP L 19 P i
offshorkehijlitig uiitecscataes, tiaditionatimbintendine epérafords droictiistaitly being re-

riser to 20 the BOP stack, |lowering th ) . e
evaluateg i an SFI0E 1P g teRepo vral Kioa-iilivg temes (iherchy ingrepsingsfhe drilling

fHicierfe Eﬁﬂféﬁ ig another joint of riser to the uppernost
et e2 0 t%e riser string. This process continues until
Une oB@R miogt kimiesintanwive asbetationi ds wehidihg ahle aiset, hehich provides a
hs in , 000, ft.

plumlitfffﬂ?fréa%%{@? id ﬁ?@?ﬂi&gﬁ%{@ﬂ fhet Snisesi ot e fpse @gd the blowout
preventeP[BOP] fack! Sipled Toth welinghd! ?l%é;éﬁﬁggﬁr. Ofn §hOED ﬁ%lﬁteme handling

riser must berunis critica m'nim zi ng
of the risemenribedgdthteaistr id tsumbly consipicitidyacomiettingSk nambehef joints that

e a8 i 10 L S e SRS ST LADE it ot

the BOP Q&f:ﬁ%gr%ﬁ%% @&ﬂ&&&fﬁeﬁ@rﬁbb %ta%ﬁ'a' POAHRESoeL B en connecting

expl or ed. factor [imting the time a BOP stack can
anotherdoiay of Bser i thangpetivosd end of the riser strioga s mrboash eontixines until the

o o BV G ARBRE 2oL e, 2 L e

EARRet dGRhyirskceil éf 5,008, 2 rieVEerREAN (hIRRIRG&H! days to
WD 2008/'154486: PCT/ U52008/ 066314 One common way to
completenpridipe pHeimivieg thepopibaraek towy Seagsasrmpsiebowsin Heauitical to
minimizifig HQ time needed to drill and complete a well. Since the BOP stack is installed at
the very bottom of the riser, attempts to increase the amount of time that the BOP stack can
stay on the wellhead are being explored. One factor limiting the time a BOP stack can stay
on the wellhead is for maintenance of the ram BOP packer seals. Ram BOP packer seals

have a limited useful life and once that limit is reached the ram BOP cannot be used until the

seals have been replaced.
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i ncrease the nunber of useable rain BOP caviti es in
the BOP stack to the point of having a "primry" and

WG efe/islagy’” ram BOP cavity for each size insta
th| s way, the time that a BOP stack can renai #ﬁ%mdogmﬁ:m

o Sy ARRn 28 el B Al BT R G kB el thend s 1

1ncreasarth8mmbax/of eablenam BOPS@tROM HPBOPPHAKAB Re Ebﬁﬂ: of having &
of new chal | enges, such as increasin

"primgpy; eﬂﬂgﬁlﬁ%ﬁwt 1P BOR caxify for sesh sipy instafled; Imthisewnpy, the time that
a B()P\@faﬁk AR Fen®fif B mHﬁbﬂaﬂ el qhesﬁplﬁlge?.d W‘%‘E{)?%{éé ﬁﬁ%}gléfo%gie%u However,

to six rain cavities

simply dnoreBOR tha\numbesaf mucBORaviticg il bulikea BOP @@k gre®mts its own set
of the BOP stack, in sone

h
of nev! SHploncf. 300k 19 ingieaiiis oS andoTsei of VRGP ick | ng
r RALAL iR Aber) AMEr tHAS og@ng%ﬁhk 1 sa?é%ﬁ sﬁrgigst el L@E&n to six ram

such a BOP stack. In
BOF egptiesm Insrdasing dhe numbeood manOIEqamnes;I stﬂz awto eighlyod BA cavities

t th , but al
would Ferid §i5 wRiehF gb e BErale 1o sincsaremén farbien powads or more,
Many B@istihi; Figs €6 WoPHRAthe &eﬁﬁcﬂﬂoaﬁegx P EopelhE o B BOE 1R n order

the riser. Enhancing a of t
to safely joppsite @@tu & SYsteRy @nhmcgnehm wadd d)erreq;mbdsto quot bﬂlyadhb BOP stack

i B 5 9 0 D Kbt o St
hoistinga Bqdipfignf e 1Sty 't%et R BERck! 3Rk thd MRy, tﬁﬁiﬁl{.}lﬂrg all of this

remai ns a need to devel op net hods and apparatu
equipragnt owpwlg likedy goquire pmndumﬂap bamic aqrmdeﬂzgm mtalallbm’rﬁstooﬁarry the

i SR byt SS9 o S hting

storingatly BORgagYs overal | resul ts 20 SUMMARY OF THE
P EFERRED EMBODI MENTS The enbodi nents of the present
nibeghreagns g pesst todlevelan ﬂﬂethedm@uhammrahweﬂbr ellowing improved

redund?.ﬁ%’égl?d Q#&ﬂﬁ’bﬁal Qirn?ééecﬁt ae%t ﬁ@!ﬁbﬁ% Nid Cgefl |3 gc%nget spme of the

Ine riser pac

foregoingtdiffizultios sthile o Hilipgeutire RivarH-as oﬂﬁﬁil %uﬁéj di tional

bl owout preventer _package rel easably coupled to the
bl owout X/OF¢ PgﬂﬁlFE Eﬁ%@%ﬂﬂ'& ram 25

gﬁslg\%ogﬂggﬁg Ef? ﬁf&pr igll‘.'r ﬁ?&l %J gﬁ%&%d 25 e?th&tfsr ﬁ)g Elpploying

a subset dnlmhmtlpmﬂmntmtanh eysrtem eﬁn@mmmowmme h@bﬁ?&ﬁﬁ’éé{ a blowout

con teotlléto the b ovvout preventer stack,. The | ower
preventgp, sfag oYt Bravsater, padas radditionahblovenus preventer

acka d

p g% 'i‘gﬁgégg}’jﬁéo l% gl%bglt()%%??erﬁ%g{r& @gﬂg:gk%ﬁ c%ﬁ;gl?ﬁq% 2 second ram

blowoualptea'@@;en nTbe aaubsaanblolmus q:bmtemeﬂthdkeashembly @@sﬁtw Beployed by
i di r}ﬁiheraSOdrlHlng {g{nor

couplin & il Mssetortip LoWsamenit Shicp Pagabs dhatdh iFlesagbly iopaected to the

blowouﬁﬁfﬂx%hi@f‘ 3ack! %%wepﬁﬁi‘ﬁetlfs&rg g@ Gnd '%l&\pcﬁlt F\;E%?EI stack are
head. During drilling operatio t he

then lO‘ﬁﬁ@deWﬁ@ﬂ“é 8 suhshe Wallhsad addillmudﬂdabn Hh@\addﬁtlomilehlemoet preventer

packagéoﬁl% ﬁgﬁreag? 1rk1) %la%% eo% e su Sea welﬂl%ax In certain embodiments, neither a

drilling rig nor the drilling riser is vsed to deploy and land the first additional blowout

preventer package on the subsea wellhead. During drilling operations, the ram blowout

preventers in the first additional blowout preventer package can be used as the primary
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WD 2008/ 154486 PCTI US2008/ 066314 bl owout preventers,
| eaving the rain bl owout preventers in the bl owut

W(?E(ﬁl\éﬁgi &¢ stack unused. In one deploynment nej Q%Fﬁs’g“”"“

rst additional blomout preventer package is
on_a first wellh a_sec dditignal, bl o
blowofl"pfaiblsR: J6ies 4% AR IPuda B oot in, Be0 lpveb gttenter stack
wnused\el | head. The BOP stack is |anded on the first
additional bl owout preventer package and drilling
nwﬂwéﬁ atfsbuigitionad biawa presentee a@ckagﬂ igydeployed

on a %Fte \’i;aﬁ%l&dbm UWheodd %(ﬁﬂ&farl Soh?‘%ﬂﬁt pfre(rétﬁ% %f?cgg\%é Oagﬂloyed on a

prévent'er package as

secondpgudeenivellBead OThe BOP batlo g laddeDoplied firstadditiendliylewout meventer
wel | ffrﬂg the bl owout preventer stack is disconnected

packageagdh drifling pP@aflwcn osmad typagly the frewelbead ysingdhggam blowout
t,.PHEV
provenl B850 o550, bR bR DLRIRY P8 GREEy lowous
prevenipds) Oy drﬁlut@macoﬂmlhte atrthé |ﬁrﬂgwslﬁmﬂd,aﬂleV1ﬂd)W&1tL{a‘Bmter stack is
nor e, t.han one add] ti, onal, . bl owout preventer eg
éqtpéi on the second

discongegted, fromy tha Slvony @@&flem%r nekaes
addltlogég%?ﬁﬁ ﬁ@&%ﬁ%&gﬂ%ﬁﬁ%ﬁ tﬂﬁ? {H¥ %ﬂ)v&&t?r eVeRfE? dtack can stay

subsea athil¢ i drillihg [sbveral twellt Sugim e veorbethap actien gdditiasal bhlemout preventer
e reached the bl owout preventer stack is disconnected :
Packager om the first additional blowout preventer package

%@%Qi}fbﬂgﬁﬁoﬁﬁeﬁt%e&%% ngl s@&ﬂidt h@diﬁbneﬁ'lﬂWHﬁt P&Ef@ﬁ‘h@f‘tpﬁékage is

package. ‘The first additional blowout preven
deployesh bk agﬂlhs& phkinglpieontect du: hsefub lifen ef sheb Sest additidmahdblowout

preventsy gofieh ¥ Baen Peached e bOGRRT areyater Stok i Bisemrcted from the
first adﬁitﬁitﬁﬁ%ﬁfwcﬁﬂcﬂ%é%tér sackagd aald Qﬁldeﬁeorﬁlﬂﬁés%oﬂ@ddﬁﬁﬁﬁlal blowout

hus, the 20 "bl owout preventer stack can renmin subsea
prevenwr packagni e fight addiponad rblmﬁom Ipeex@ntelr phelgep isfem discommected from

i ti 0 bl oywu re C es_are
the sobpy wRlpal S et Rt B HsbR PR el Be SRS Freptarcstagh ond fhe
second ﬁ&dﬁﬁbhﬁeﬁoﬂo éh@éﬂ;fhﬁk@ée ;it@%ﬂﬂeﬁ%naﬂh@ sABMaRVEllRE]. Thus, the
enabl e to overcone vari oussﬁ)robl ems of prior

biowoubl EWGE’@I' statﬂeca&ar@ws sabren aeitte misimal lisrapsiny togbe deiblingprogram

while a8 Pio B re} férfpRagel s sefferf A InkyRRBAI PO,
Wi ithe Brebl@i GfivatioR RoRprikéiea PoBbRELSS of fdaase Rl sdwitages that

the invention, and by referring to the acconpanyln
crable if Hi GYgEOMBRVETOUSERORI G oK I THEvigRAWIRESYatus achasRateristics

describ@Ate st WP SE bt} Alhndbs, WA Y BhAY Eih ARSI HIRE Wchled in the ert

e présen I on, erence

upon réadingadho pkawyingg detariod n@s:;npaimr ef rthe 3fteferrgdr emBodimeats of the
el evat i on Vi ew of a bl owoyt preyenter stack system _

m"eﬂﬁ"@oﬁ%‘ﬂ?’hﬁq QEng ko theACEPBRYAD ##¥odi ments of the
present i gk PESCRIPTION OF THE DRAWINGS

For a more detailed description of the preferred embodiment of the present invention,

reference will now be made to the accompanying drawings, wherein:

Figure 1 is an elevation view of a blowout preventer stack system constructed in

accordance with embodiments of the present invention;




10

15

20

- 25

30

3 WD 2008/ 154486 PCT1US2008/ 066314 Figure 2 is an
isonetric view of a blowout preventer stack system

WePHes/is4Gaed in . accordance with enbodi nents
present invention; Figures 3A and 3B ill ustra%cifﬂgmos‘m“:’“

d l:].1.2at i a_bl owout preventer .
SRR TER af Momntic ViEY 2y Bloiul sl AR B constructed in
accordmizedvitteatibodifnenio @ f fieqaesint jovegtdd:on with a 5 single

v\ﬁ:l.l heas; Figure 4 illustrates the depl oynent and
ut SR iAo?P‘_g#JB dllwiigitothe daplasanans and wiidiatgrs b mblowont preventer
stack G9EEM' stisRlotbd h?%@&ﬁ?%@gqgi}ﬁ% tgF:(léaS \i\l@?%%fq bR aﬁ%séé)tﬂ Savention with a

present 1 nvention w ead

singlepaellicad; pi |l e; and Figures 5A-5C illustrate the
bl owgut preventer

e A TN L M —
oS o 5 B AR A e
and 2 pBTIA NENTS] Referring now to Figure 1, subsea BOP

?Eﬁ%ﬁ%@%ﬁ%&g{tg% ciqsp?gggh%l\@gg Fxﬁﬁ:'@ﬂtﬁqg g%;%mp a%c gge%%nter stack
systent AGHRrudRd iShactid 68 Wik éﬁb&egmbﬁts%*r@ﬂwzpf@eu'f%ﬁo&vﬁhe%(pmm1ity

| anded on subsea wel | head 18. LVRP 12 conprises a
of wellhgpds./ ri ser connector 20; annular BOP 22, well bore

PR Bps i P n i pRRERER i on s

r Réferridhdw &8FigaoK Sukiidal BOP Bk SRR A0 UcEn2Res lower marine riser
choke/klll val ves 30, wellbore connector 32, and

package (LMRE} 12, SR sterk phanddditionBrBOB packepei(4&P) 16mSBER system 10

s s S B i B L RE SPRRBEAR o e

connect@! 2R inBuiee WO 2O welhdrb @bnhdtoreriy %@ﬁ&oﬂ‘?éd% 24, and choke/kl line
- correspondi ng mandrel on the up%er end of stack 14. As
conneqiass o Wi Qth sipely d d econmrisgopngilae BOPA 225 rask RORIs 128, choke/kill line

comeci e S fLaPals . SO SgRok 2, e A5 TR Locs 3¢
ABP 16 comptises rand3QP'% g8, atoke S V498 ) ahd dleilbdle! Bnhddis: I2VRP
| BOP stack 14 and stack 14/ ABP 16 connections to be

sitbarh Bt sfacio 4 arg coundedhtpeethienby wdlhwee comnestor 23 that is
[ [ .he Igned. . . e
oSSR e SHHE ) DT S o, i
2, BOP stauks1485 similarbhodupldd ol ABRITGES, dfdnedtos SR diat éﬂ%agéﬂnﬁﬁﬁ’rel 33 on
%gﬁtmegé{d lines 38 on riser connector :
ABP 16,50 d BOP stacls Ifocompsise de-cabyiend plignmendisystems 40 that
I ) L . o _

sllow (EENBR TR Y £ B Uplig 0 Armo Bl CBlpoBBE & heaR Bingea wits
all the exididimeotreotioBO(irearo@b! podd3 chokeAR ﬂﬁesgrﬁgﬁaﬂt ICHokedtill line
connect%}(s 36 ﬁ{t&'lcgrgﬁéctc %]otlcré}fc!'iﬂ Puquss 363 gﬁd mlk%fl]d]rlr@élvese 30 on stack 14 and ABP
16 to choke/kill lines 38 on riser connector 20,

Control pods 24 of LMRP 12 provide control signals to BOP stack 14 while auxiliary
control pods 34 on BOP stack 14 provide control signals to ABP 16. In certain embodiments,
ram BOP's 28 in ABP 16 are controlled by auxiliary control pods 34, which may be
communicatively linked to control pods 24 via umbilical jumpers or some other releasable

connection. In certain embodiments, the control functions for ram BOP's 28 of ABP 16 (as
' 4
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~ In ceriaj qgm

comuni cativeély linked to control pods 24 via
unbilical junpers or sonme other rel easable

n. In certain enbodi nents, the contr
ﬁ ! ? %)Jng for ram BOP's 28 of ABP 16 (as 4 WHCT/US2008/066314

2008/ 1 008/06631 I trol
well o8 SROD AERTIgh i@ TBARS e e dRep ARG Sertrolpds 24 on
LMREEQD] Hials Eloaisaiie Gt nbddRRyr %xﬂma»%%oﬁﬁbnpw 309 BOAuRLABP 16 is

for auxiliary control pods 34 ecause ABP 16 is

operafep ith BOP wac 13@*@@@&@@%%&@@&362@@@@ an Hre BOP stack can

be uselo'isBpoi oolBNBA 68 BU AR HHP SRR AR ool E feflely operated
vehmla (Rel‘ﬁ)fpahel 4dnkdt i@l deseonddl 6f the m/fuﬂ@ﬁ@ﬂ by'éh ROA 46,

provides caontrol of the ABP functiaons by an ROV 46,
LIMERE 32 49d BIOP stackclé ave similas jqviandr canfpeate agam convention two-

comp R Sk Aoy AL TS el oRGIRE ek FE Ry PO sapk 14 0

prodeéPdthtlandi rarh BOH's 28rto\prdeide aetilindamuyednd ﬁiﬁieB@:’eﬁ'ecZﬁetsemce life,
DL OVi e redun éﬁ?cy ang_ i ncrease effective servic

R il inek pedowapsd ramfhe rig, de tbee wellhead on a
convertNa ﬁgerf ﬁgﬂi‘iﬁg Gedt! &F ﬂhﬁ I??? 5l Bged lﬁge %i(%ﬁag!t d separ 3%&131. This

conventi o rrser wt e rest of
separatel ddpldgameme pﬁmize decompdishec by drillhpipe, Ieapnwatetinel el anyrmh&r means,

either 5 &8 ﬁgﬁﬁwg‘g%fs (¥ o e @%sclaf}?qm .aﬂé%h?l.erl'g'g echgps of lesser
dnllm@@ai)&ﬂﬂlé@j o?qi? biHeatle Hﬁtfﬁ tk egg‘?) eshdl 9 Iﬁ REE{RASo being

| esser dr| I ng capabi roma heavy
run, thduiBP vidr écubdh be stored: moid semvaceddhy alwsemdnl «bﬂterdhmt thebmmgg rig, thus

imindfg e e ior ed il sioreee sphsa G0 g dling papagky on the trilling rig
o dfair 3ot Mgy 8%, 3@@9?1 nﬁbp%%ﬂ%% IRRRGorPRE lhead 18

handl i ng capacity on t edrl 'ng rig. Referring now
via drill eh'mggmrehn@ Ar athgr B@;ﬁ—rlaelss yetpeb ABRVILS vessel 42 ptiantediilting rig 50

aivinf 35S 3p S B S 189 12 sty o

convenfibhdll driling HierSd 18hd wa §8c100n AHFe 16 DONdrlaD@riling o%anons could
woul d then run the BOP stack 14 and LMRP 12 asse

Iy
utilize the ragoBORst ¢oABP 1o nantili their ruseful lifnwas seagheche Ad tthatkpodnt, drilling

could dopion® wildpf By HpoR BAP SRR 1 R7GE afBinkiche i asseumbly,
thus indreReiedhillifg timfetefdre hatingdd blihk e staakub dhefitfacB @ Mhihtenance,
the rain BOP's of BOP stack 14 vvlthout di st ur bi ngfthe

Refuring sewiip| Rigurerh agirillies sise mey comprise agvellhvad B&fasde parking
pile Szﬁg?éﬁﬁﬂe% gﬁe Bs 'p%g{cll‘l&ea RoRfidh k tﬁtggu #éfs@%ggfog‘yan arddhtwna] ABP 16.

nce. erring now

A first AHPEIW ok ﬁes@ba& labbeaih kfer émﬂ 18 Fgui6 BAGhy w{fﬁe vesse] 48,
Par ki n ile 52 provides a |ocatjon for th&ﬂsubsea -
BOP Sf@tﬂsrlég andy L MRP olfyican dhen bagmniby a drillings yig gndagyilling operations

R U5 MO B o SIS SO i A0
16 is rehdslmd heepiammmt ABPF 16A icag) be irgn Bnd servidd vssg:lmné laddedrom parking
pile 5259 B, 5% M 16 L S5 MBS AL EablS 12,c0n o

dmcom%&pﬁ'@gﬁﬂi%nmﬁ%t 1eMafiPBuliRa; Unddy ABPS 86 & DRINERS The Face for

l'ande arkin
servicing, replacement ABP 16A can be disconnected form parking pile 52 and landed on

- wellhead 18. Replacement ABP 16A can be moved fiom parking pile 52 to wellhead 18 by

5
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pile 52. When the'first ABP 16 needs to be serviced,
stack 14 and LMRP 12 can be 30 di sconnect fromthe ABP

w8YbesiBiBEN subsea. Once ABP 16 is pulled to t
surface ?or servicing, replacenment ABP 16A cg’%T e32008/066314

Al i ' | auded .
o 0345 S R POuEAAE A, B v ety
togeﬂi};ﬁ CEI' /Rleggtggg?rg 6@21:’L tAl, GAVﬁh:allHaaﬁ 1ﬁ&d&é%nt% we:mleéfm 11% %%&61'06 vessel as
rilling ri andi n
BOP stackd liﬂulﬁ’ﬁ’rtﬁ\ggyi ﬂﬁﬁgfiﬁgn mgavi ng %/he enti ?e
. | .
SRR MTRIRE 5050 BEETNIET S0 90150 e o i

noveao

‘multips wells 04 aipdurslifypfiwelthebds 187e-18€1 | A ifingt ABP.16Refaprbd dPloved onto

el 5 P Rl B M8 e Sk B d b . nd
dxﬂhn%‘ﬁ#%:%ﬁé‘ﬁ’&scol&ﬁéﬂ&@ ‘ﬁ‘hﬁﬁ ked FAPRIEA mgﬂﬁﬁ@% ABP 163 is

wel [ head 18A w t h BOP st ack
deployed and tahded nutedha next wtlhead ASBn Whelr the firstgvel piarcatripbsted, the BOP

ot EOTE RS S 5, B s 16

and landiRdl| diesdod@ RBIED, tWRilE i s
BOP stack 14 and Ll\/RP1 15 ezgaer?w@? Iﬁ”pﬁll)ﬁsg%ﬂ?n%@gﬁtgg'%e first ABP

16A can be sefricyesd Homt the finvewsBhenddl 8de lehd eneiveddB 4 Gristhwellhead 18C, or
cond ABP. 16B. While the second well is
bmugh%@%ﬂ‘getgéﬁ%ﬁgﬁcggor TPHBINARCGEOT RS 16 A can be r etrieved
fUrde: ahy offithe tisshedfl 1L ABPLAIRBHDEP UESY e AhrePraind) chi; cavities in the

wel | head 18C, or brought back to the surface fq
ABP cam patcensidersd dhe pamary cavifiesewhide yheotam BROR) cesties inatheABDP stack

can

LMRP B&Rtpadowh @bmbdt ihbefiffel) deanlie tHdsodulistytd@Rieddn the BOP stack
consi dered the secondary cavities, This would allow

would enlx beaptilized aflerthe Prinmey cevitiesip the WwBRWebstendered inoperable. And
L 51 1 ek itiges in,Lhe BOP, ..
ek 90P ke BERS8 bORIISSAMIIEY B S by WSS vt

the BOP atack and L MRR wercd\BRling aexpraother %P, noper abl e. And the
i,rary BOP cavities in the ABP could be retrieved to

“'{ESH el gmbodimentss ph dhisimvention havegbpens shgwn gid described,

mouScb R 616 Al 5080 B! 0 rolfhiog from e sope
or teachigohthisimvelstionr i Tredmbodheeits daddribed htttn sefexempldde only and are
the art _w thout departing from

. _.rade one skilled i _

not limifipg. é%yéfaﬂavmtwéﬁp figationg o€ theiyateim @l appaeatus are possible and
. i 1, d r.ei 0 a .

e it BRALSEOLEAGTRALARS N Sulpld SRR s s,

the materials frens whichrihe veriayppmtstats ade, palssthbdt paramefersean be varied, so

ot SO oy AP Y A 5 et

: ‘within.the scope of the jnventign. Faor, exanple, .th ;
Tong s figral i DA T %sn[?hﬂ wfpriaeRs (aspecd heeeit Boccistipgiva e seope
- of protebiOMiSBMtTBnitdeto @kl éﬁ&!ﬁ)dﬁﬁ&gﬁ% d@%&ib@&%reiﬁ%t 94 bety émited by the

araneters can be vari ed, ong as the overri

claims tagiptollew she seoae of vhdclaghedininglyds alli spiredends he thei subject matter of
the claihf.C0" di ngly, the scope
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of protection is not limted. to the enbodi nents
descri bed herein, but is only limted by the clains

wbhads/sedgkow, the scope of which shall includepgh
equi val ents of the subject matter of the cl aiPﬁsJ.rUSéO%“SM

iqgaé g&ﬁﬁg‘f, J/ 1152008/ 066314 WHAT IS CLAIMED IS: 1.
WHA. su%'sea ()
1.

owout preventer stack depl oynent nethod
cAmmbseqi bdowoutquetentey sackl depibimentrthetod tompridiagver

marine riser package.that i1s releasably connected to
bl OuERHP R S SHLBE SicR: & W EVBATAG TRk PRGAEH (ki eleasably

I sopBEctBREKAER 91’{@1‘% .eventer stack toward a
subse% wel ?hegg;aggfnélg and?% t he bl owout preventer
st ack lowesningithelowad diatine mixbr fHckugndndislowont meverpackaidoward a

tI?JBt isagou Il ed to the subsea wel | head, wherein the
ffUPese et bl owout preventer package conprises

a rai NahiiapaHs HRsweNR gf;@&enté’%ta?ck e ﬁféF’ %&ﬁti?ﬁﬂmg‘\?vg}nnpmvmter

prevent er Stack depl oynent nethod of clalm
thaekags hat isl domgledito ghe pibsap wellbemd], twhedep oy fissh dddisional blowout

the first .additional bl ov\@ut Béevent er package on the
e Darkage SqmPiiEes £ ek RIOTORL IRV eitehno it prevent er

stack depl oynent nethod of claim2, wherein the first

addi ti onal bl owout preventer package is not deployed

Eheasubsed biawputipyeventer Titacks deplepmbntowsthodpefevlatin e, wherein the

2.
crtingB S 1ot B et BT ool e BB oyemter package on
the subegewéliieadt 0 engage a mandrel di sposed 20 on the

addi tional bl owout preventer package. 5. The subsea

bl owout preventer stack depl oynent nethod of claiml,

5. 8 e o AR e R A LR B 41,908 e
additions? Iblldveat préticate pAdGizt Bondtdeplohed by k dpligaid er st ack

fromthe first additional blowut preventer package;
and | andi ng the bl owout preventer stack on the second

4, 341 fh 2RI otV Rrdventdl SYSR Bt AATEAGeE? of claim 1, wherein the

blowout preventer stack comprises a connector that is operable to engage & mandrel disposed

on the additional blowout preventer package.

5, The subsea blowout preventer stack deployment method of claim 1, further

comprising;

wellhead; ,
disconnecting the blowout preventer stack from the first additional blowout

| preventer package; and
landing the blowout preventer stack on the second additional blowout

preventer package.

deploying a second additional blowout preventer package on & second subsea
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7 WO 2008/ 154486 PCT/ US2008/ 066314 6. The subsea
bl owout preventer stack depl oynent nethod of claimb5,

wohabgisaqdshe bl owout preventer stack is Iandeq,(qwgzﬁgmﬁﬂm
second additional bl owout preventer package w thout

6. I I &M I e C t A T ‘
15 B U B b S i
blowaovgtroentér stheli is landedrarhelie semmdr additbonal dipkoyti m@venter package

....second.addi tional bl owout preventer package to a
witho ARG e bl s preveat sal idBE i@ Ene. br oot
-preventer stack fromthe first additional blowout 10
prevent er package; |anding the bl owut preventer stack
7. odhehsubses didwaddipréwsntel Hkdnaleployoeny emethod paf ledge; 1, further
cmnp]%i,@%onnecting the first additional blowout preventer
4 age fromthe subsea wellhead and retrieving it to

the sugbgeginganiedil Ad8GHDY bld¥oul lRRiier PEEUEBIEE subsen parking

stack and the second additional bfowout “preventer
phﬂﬁéage on the subsea wel | head. 8. The subsea bl owout

prevent: t.ac e t _method of .claim I el
Phe - adiriisBil BEPbIBEOREbraiBua” Pk Dy fist S8E5RER blowout
aplgventenmickigepWwout preventer package. 20 9. The subsea
bl owout preventer stack depl oynent nethod of claim7,

wher ei kngingr they bipyvout; preventenistagkeant thedsqsond additional blowout

SHEQ {35;? ional bl owout preventer package or

ret rclgg‘\:/ 1ﬁééglefi rst additional blowout preventer

packagdiscotinedtbhg the Sithisridittinial blov@uipiiester pAdkaks Hogi the subsea
yi.ng_ a first_ additional blowout preventer package

d
t‘g‘ﬁh‘%ﬁﬂﬁg@ﬁe%mﬁgéﬂﬂlﬁ spfersigndt he first additional
bl O\ADLitamBth@Et Gl%wggf: gy?%nfq? MRESS SR ?ﬂ){egg%:gé? %ﬁonal blowout

preventer;-utrlrzin driTtTing ri's

|poeventerpackege oirths sybsekweihaadd a bl owout 30 preventer
stack froma drilling rig; |anding the bl owout

preventer stack on the first additional bl owout

8.  PMRVANEL bR AREvenf@ifek deployment method of claim 7, wherein the
drilling riser is not used to deploy the second additional blowout preventer package.-

9, The subsea blowout preventer stack deployment method of claim 7, wherein a drilling
tig is not used to deploy the second additional blowout preventer package or retrieve the first

additional blowout preventer package.

10. A subsea drilling method comprising:
deploying a first additional blowout preventer package to a subsea wellhead,
wherein the first additional blowout preventer package comprises a ram blowout
preventer; _
utilizing a drilling riser to déploy a lower marine riser package and a Elowoﬁt
preventer stack from a drilling rig;
- landing the blowout preventer stack on the first additional blowout preventer

package; and
8
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WD 2008/ 154486 PCT/ US20081066314 performng drilling

operations with the drilling rig while utilizing the
wbH3hosRAkeMpUt preventer in the first additional
pre\f/‘?nter package. 11. The subsea drilling nepﬁkg}ggwsm“”

| ai At h L1 i t d . 5
Gepl oy PRk Sihile Bottalions Btp. 8 Criflile & wO iine the rom
oblotvoet preater inghd finaaddifidnal DRvek PRR8n©F padkhg® net hod
of claim 11, wherein the drilling rig is not used to

deploy the first additional blowout preventer

- T drd 11400 had.. | ai.
1. DS Bt ke ol UPSERRILS ARG B 038k it et o
deploytthe finattadditionslrtilewopastagter paciags of Ailsbekiswel lhead.

wel | head; di sconnecting the bl owout preventer stack
fromthe first additional blowout preventer package;

2. 8 el RN 11 She B o oy
the firs§ afbditianadbléwom greventeogackagel ai m 13, wherein the

bl owout preventer stack is |anded on the second
addi ti onal bl owout preventer package wi thout

13. "Hie@uﬁé’éa"l%i% i nE{h%%'ffaamg%eﬁr%r ot g%%%e%k to the

surface. 15. “The subsea dril f claim 10,
f ur t heteptoying & séaogd addigionsli bigwauisrevaderamdkdgecnnt second subsea

bl ut preventer package to a subsea parking pile;
ﬁ%onnecti ng the bl owout preventer stack fromthe

first agdhhdoang!ihd bRMRAE provears Mk ﬁ&ﬁktgggﬁéwﬂ ARG blowout

the bl owout préventer stack on the secon di tiona
pravgoter pagkageamder package; di sconnecting the first

30" el Rk Ul Pl BioEr AR R dad Aind” agond blowout
bm@m%gpmgg_l owout preventer stack and the second

addi ti onal bl owout preventer package on the subsea
wel | head. 9 WD 2008/ 154486 PCT/ US2009/ 066314 16. The

. R A5 e OO L s s ot
on the segcid adlifdnab bt pRveMeN ) alkafe GBS RfricvBls the BRWdIR preventer

first additional bl owout
stack to the surface.

15.  The subsea drilling method of claim 10, further comprising;

deploying a second additional blowout preventer package to a subsea parking
pile; ‘

disconnecting the blowout preventer stack from the first additional blowout
preventer package; |

landing the blowout prevenier stack on the second additional blowout
preventer package; |

disconnecting the first additional blowout preventer package from the subsea
wellhead and refrieving it to the swface; and

landing the blowout preventer stack and the second additional blowout

preventer package on the subsea wellhead,
9




preventer package. 5 17. A blowout preventer stack

system conprising: a lower marine riser package

WIpZs/it Sy a riser connector; a bl owout prevenpefusao0s066314

stack rel easably coupled to said | ower marine riser

package and conprising a first rain bl owout preventer;

and 10 an additional blowout preventer package -
16. r dihegshsnaydribupmsthodmixkiioh 1, ovreutin tier éniléing el i8 that kised to deploy

e MR Bl R R ey S s, S oo

prevehigt pisktageonprising: a first passive re-entry and
al i gnnent system operable to align said | ower 15
5 marine riser package and sai d bl owout preventer stack;

17, aﬁ%l@ﬁﬁ?&éggﬁass%&ggsyét%mem rﬁ. ?nql al i gnment system

oper able Ign ngpr eventer stack and

sai d addbweonatind ienpuikaps o¥aptifhg H%Eﬁ&ﬁmeét?r; The
bl owout preventer stack system of "claim 17, further

conpr i §i WO PacysRickesticke snleasably peaiiplids poseid bowsraimitine riser

I i ) d. operable to actuate
¢ PR i D0F o BV K80 81 oRERERE e, Fary
10 cont r obn pdditichalfslewdutopresaitel Plokugs! I'eIEHs%&? NdoRpled!Bdaid blowout
erable to actuate the second ram bl owout

and o

pPrQV@ﬁ?"e‘F?Ckﬂd FOMPTRIER ot repy blowenkpreveniok syst em

of claim 17, further conprising a choke/kill |ine

connector di sposed on said bl owout preventer stack and
18.  pFlwbldivogt prievenderctarinsyiiemt dfataimbier, fatr ehakasiks! |

val ves q.;'gspose.d on said addjtional blowout preventer

| packag UHdPSEVE rovnERomd plignmant sysiemapperalile to align said lower
15 marine riser package and said blowout preventer stack; and

a second passive re-entry and alignment system operable to align said blowout
preventer stack and said additional blowout preventer package.

19. The blowout preventer stack system of claim 17, further comprising:
20 a primary control pod disposed on said lower marine riser packege and
operable to actuate the first ram blowout preventer; and
& auxiliary control pod disposed on said blowout preventer stack and operable

to actuate the second ram blowout preventer.

25 20.  The blowout preventer stack system of claim 17, further comprising a choke/kill line
- connector disposed on said blowout preventer stack and providing fluid communication
between choke/kill valves disposed on said additional blowout preventer package and said

blowout preventer stack.
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