WD 2012/ 012648PCT/ US2011/ 044873 1 MARI NE WELL CONTAI NVENT SYSTEM AND METHCD
CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This application clains

benefit ofoWo01¥s@Vi si onal Application No. 61/ 366, 458 Ppilrad@nodighy 21,
2010, which is incorporated herein byireference in its entirety. TECHN CAL

FI ELD [ 0002] The disclosure herein relates generally to a rapid
response systemto capture and contain oil fromuncontrolled rel eases of
hydr ocar bons. BACKGROUND OF THE | NVENTI ON [ 0003] This section is

intended to intr LpUS t - i be associ at ed
w th exenpl ary e%m%gﬁﬁfcﬁﬁﬁm?' mrl‘é‘ﬁﬁﬁﬁﬁ@% scussion is

i ntended to provide a framework to facilitate a better understandi ng of
particul ar aspects @RASEREFERERSY O e R@bY 1cATiceul d be under st ood
that this section shou(?éc}ege read int |sgﬂfght, andAnot as adm ssi ons of
prior art. [0004] Since the oil and gas industry first began drilling

of f shore wel | s[0001]t he This application claims benefit of U.S. Provisional Application No.

61/366,458 filed on July 21, 2010, which is incorporated herein by reference in its entirety.
TECHNICAL FIELD

[0002] The disclosure herein relates generally to a rapid response system to capture

and contain oil from uncontrolled releases of hydrocarbons.
BACKGROUND OF THE INVENTION

[0003] This section is intended to introduce various aspects of the art, which may
be associated with exemplary embodiments of the present disclosure. This discussion is intended
to provide a framework to facilitate a better understanding of particular aspects of the disclosure.
Accordingly, it should be understood that this section should be read in this light, and not as

admissions of prior art.

[0004]  Since the oil and gas industry first began drilling offshore wells in the
middle half of the twentieth century, tens of thousands of wells have been drilled in water depths
ranging from a few feet to more than ten thousand feet. In recent years, as the industry has
moved farther offshore into deepwater, more than 14,000 wells have been drilled around the

world.

[0005] One of the challenges of deepwater drilling and production is to ensure that
the industry has the capability to maintain the strong record of high standards in the area of
health, safety and environmental protection that it has attained in shallow water and onshore.
The extensive experience of industry is that when the focus remains on safe operations and risk

management, unfortunate offshore incidents should not occur, when they do, those incidents
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m ddl e half of the twentieth century, tens of thousands of wells have been
drilled in water depths ranging froma few feet to nore than ten thousand
feet. Inweeeoiyasrs, as the industry has noved fart hepc@fifssd@gsynt o
deepwat er, nore than 14,000 wells have been drilled around the world.

[ 0005] One of the chall enges of deepwater drilling and production is to
ensure that the industry has the capability to maintain the strong record
of high standards in the area of health, safety and environnental
protection thgt has attalggd in shall ow water anag nsho ext ensi ve

exper i EREECHF ?r@é‘ﬂ%acqc Py, PUYHOTING HLSCPEAET AL!IBR a%g%th 1at9"ns
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dranatlc departure fromindustry norns in deepwater drilling and both
under score andi(@6]nf oretainngisisitiey’ dplicudt hebld wit@wseptlis tdnebé NPOEtaRBE @o Of
safety in all areas of operation. [0006] Certain activities

appl i capprve oved|conipglt ard t@e@@lﬁfg péan aﬁelnlmgr@rfpaweﬂ interventmovad wpilll regponses ol |
and to ans erventjons .and s il onse,
R chet ShitFeh b ol S e oPRY T bERaE GorF v &i‘“‘nEQ i

| NSpect;, aRRL&AR 9% ﬁl%ﬁégﬁge Fﬁﬁgd ro‘ﬁ%lb&z & &%&%ﬁ%&io‘ﬁ nﬂ”w

preventer certification an esi gn. ustry can a n1 and
has dofae sejustyalctuh adb Seinpl dndaray doas ko frﬂlﬁlﬁeﬁscﬁpimﬁtyr ﬁaﬁeforctewelfophdr njemupd
prevention, containment and recovery plans. [0007] Neverthel ess, deepwat er

acti vi ﬂmb@ve%mmnaﬁmgtatwnﬁmrewmIelﬁmand chal l engi ng that industry
faces. For exanple, in deepwater, operations which nay be routinely carried

out by divers hal |.ow ot essibl.e to yers.  Re te
operated ven oY7L NEERLS RGP aERES mE ol shSRa EFPer §deut
the ad@ﬁﬂhﬁ%ﬂ%%ﬁ%hﬁ&m9§ﬂRE?W@%%Q%ﬂhE Hﬁﬁﬁﬁ@&ﬁfcﬁ@@ﬁ@ﬁﬁ@ﬁwﬁQﬁQQQﬁbhﬁﬂﬂ§
successf ul arrying out operatiohs whic S | ow wat er are routine.
These chaikd engeydiace iansjuliol edter aresiot vakssibis to divehi dentedpoptreted wehikles

equi pnment _requires_repairs or replacenents, and in the rare event that a
wel | beewsttshiupll egter 5pehss ?ﬁsb(ﬂﬁ%@al rule, but the pdsigd gpmplexity Ak aperagiasiin abl e

to proy t th in

ef 1 ot Sk TSI Srd ndP e Eos bty SRR ARG R EMaRRARE o

THE | NYENBufhE. These challenges are amphfled in situations in which deepwater well equipment
requires repairs or replacements, and in the rare event that a well blowout requires rapid

response.

[0008] It remains desirable to provide improvements in marine well containment

systems and methods in efficiency, flexibility, and capability for deployment.
BRIEF SUMMARY OF THE INVENTION

[0009] The present disclosure relates to a containment system for offshore well
control which is flexible, adaptable and for deployment within days and fully operational within
weeks of an incident requiring well control. The system, referred to herein as the Marine Well
Containment System, or "MWCS," can be deployed after a well control incident to capture and
fully contain flowing oil and natural gas with no significant flow to the sea after deployment.
Embodiments of the system can be engineered to provide a capacity up to 100,000 barrels per

day or more.
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[ 0009] The present disclosure relates to a contai nment systemfor offshore
well control which is flexible, adaptable and for depl oynent w thin days

and ful | wopernatikegal w thin weeks of an incident requi picmgseahlosazont rol .
The system referred to herein as thesMarine Well Contai nnent System or
"MACS, " can be deployed after a well control incident to capture and fully
contain flowing oil and natural gas with no significant flowto the sea
after depl oynent. Enbodi nents of the system can be engineered to provide a

capacity up to , 0 barrel s per re.

S0n5) 012645pCTIRE0T e anvs ol The Y& R giR6f welleopeshvisim o ¢ pabssi

via ei C K 1%%&%; ed system The system
provi dggﬁi(’g'gé g@é%mtﬁwﬁﬁfemﬁlgéi \}%ntttgag(g wg&gg%oon] m ni m zes back
pressure on a flowng well that may have suspected danage to either the

casi ng stri ng( 011 memitieds bavk préguBOR o fiweviep wek st iayGatdhaispareed dantaper
damage is sustained to the well until such tine as a relief well is

conpl et@aiths dhee¢arsmgt stejrg (), wrilhgad; o the B fhereby ensurmg[ bty fusthes danags is

h f h f h | d
o ook Pl Vel GG s ERORIER 2o Bt Bpa BT B B s

protection of the environnent as well as the saf ety and health of both the

public and pergpipel mlﬂlgl%élseawa'tér '15?%8131\)&;51&}1 RAUS FHe c‘l"lal’{&§ bf KQ‘RWE eSlaRoh

of f shore equi phent” and operati ons allows for th |ncorporat|on of
new t ecthivl wogiléblothfibwiimss, be devel oped in the future. [0016] A key
advant age of enbodi nents of the present disclosure as conpared to current
response equi pnent is that it can be pre-engi neered, constructed, tested
and ready for [OQMId e@ﬁmwﬁéﬁﬁonswa@ FrBVI SN BEOIGS§60 Oh Bie eI Aeenfor e

flexible a a ble.a rQVi he ability to respond to a
w der F%{Wﬁ@a% 8§t%§'n ﬁ%a&eﬁgﬁg ulfllfaé{%dcgﬁrss 'so, the systemis better
equi pped to handl e weat her conditions and other challenges that arise in

far offshore, peepWal@lcSMyiiRRIPOTAL k@%ﬁedé&%f%iﬁﬁ&é%fﬁﬂn&ﬁ al@bptratigaed in a

state of continuous operational Teadiness roma state of contl nuous
oper ati onal readiness, nobilization can be carried out rapidly.
[0015] allows for the incorporation of new technologies that may be developed in

the future.

[0016] A key advantage of embodiments of the present disclosure as compared to
current response equipment is that it can be pre-engineered, constructed, tested and ready for
rapid deployment. The embodiments disclosed herein are more flexible and adaptable and as a
result provide the ability to respond to a wider range of potential response situations. Also, the
system 1is better equipped to handle weather conditions and other challenges that arise in far
offshore, deepwater environments, and the system can be maintained in a state of continuous
operational readiness. From a state of continuous operational readiness, mobilization can be

carried out rapidly.

[0017] In general, the marine well containment system for producing fluids from a
marine oil and gas well comprises a subsea containment assembly. In some embodiments, the
marine well containment system further includes a blowout preventer ("BOP"), a riser assembly
involving a vertical pipe riser and a flexible riser connected to the subsea containment assembly

via flexible jumpers or umbilicals, or both, and a capture vessel connected to the riser assembly,
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[0017] In general, the marine well contai nnent system for producing fluids
froma marine oil and gas well conprises a subsea contai nnment assenbly. In
sonme enbogtoret@e4he mari ne wel | contai nnent syst em f uptchars2enelisdes a

bl owout preventer ("BOP"), a riser assenbly involving a vertical pipe riser
and a flexible riser connected to the subsea contai nnent assenbly via
flexible junpers or unbilicals, or both, and a capture vessel connected to
the riser assenbly, WO 2012/012648PCT/ US2011/ 044873 4 wherein the fluids

d fr t bl I t d by t b t al t
Becenr ekt T et PREBudroans pEad GERLILE St IEREPaARABNS ,
ddi ti [ [ | ' ; f
addi t1 %&%&P%?négb#pr%& Qﬁltoﬁﬁlg@ﬁéoﬂ's&?{%%e%%{)%r{ﬁé lc uﬁé&és%ﬁ.o%%dﬁaﬁgﬁorﬁmh&m or

pr oduci ng om a rine oi gas we e use re damage is

bel i evatlerhare bmbediaray) fieatarine vidiiecohtainmat syteay tontperducing Cagisignod matige vl | .
In this and ot her enbodi nents, the marine well containment system m

i ncl udenégasaptllimay bapsed ovheradange édbedievidria hevreodsnaombietthg blovent @ﬁvm%r nt o

th fl 0018 h e d i bed i |1 t ai t
e rShRORE the well; iy TS A aes BB e SR Bt i o SR T i
foll OV‘@ncﬂﬁi@%rc%léﬂuYe J.8k8k ﬁsﬁaHecFéfGﬁhcﬁtM@B}%%luE ﬁg&éﬁtéi”aﬁ@}iﬁé-lh@@eifﬁ)oi%y no neans

limting on the disclosure herein. As w e understood to those skilled
inthe art, and in part as is exenplified in the Figures, enbodinents with
mul tiple riser[0838lenbh¢ evadesctitiéd manind Welhcdrh@nmeapgstahs tnvelvprasagi riser

di scl osure. O her enbodinents of the present disclosure will be apparent to

t hose @ksemblg ang altheugy the digpgisaqnTmdichotodlgwis regnerally erfelsi theWeh v HeRs bushd! y

the features and technical advantage f the present .invention in grder
that ¢ RECuSParR by BEEEH RO BREAR PRERcRoulkt eafine vET WIbBY kb Sllot o HlF
under skpigeld i @i, 3A@kn pRBEMEKeRAPRiAOMANE FYRSesOEmbHRBmEAY SR ARt fischbe
descri bed hereinafter ich formthe subject” of the clainms of the

i nvent iassambli¢s atbullydviden dppraei ditledbrbyent dhisdesusk i Othedenmbodithentaoftthe prasent he
conception and specific enbodi nent disclosed nay be readily utilized as a
basi s ﬂﬁﬁbﬁﬂHW@@BﬁﬁPEﬁﬂﬂé%'@ﬁ?ﬁﬁbéﬂ%ﬁﬁf@%ructures for carrying out the sane
pur poses of the present invention. It should also be realized by those

skilled in theygyiy th he ﬁogé‘%og@gh%{sa'oﬁﬁﬁhe& %lﬁérr H&%{l}l&}{‘tﬁe ﬁ‘éatﬂx%& a‘ﬁﬁpt%éﬁn {ag.om

the spirit and scope o Ion as set for e appende 1% s

The noviglantad bf g2 pMNeahindERidAehi R¥&GhaOthOeahad askapticht bCthefinddbon that
invention, both as to its organi zati on and nethod of operation, together

with f gﬁcplid‘rGrmm)b]?@ bgB‘:r &nderadvchnﬂ@qmnw f_bfitultﬂ& améad\_eimtagcgjeﬁ bt ooanfioromilt he_
1 gur oSrbe SeieBialE” aho ey MErBist B HAMBVEF e HAF e ToRBRED |~
4 bSO, e (o0t PR Sl PO RSP BIRDRLY
VO 20124 Qhafif8RGHNUS2BA%4 RA 4By o BRUET: DESERHRTMER: oy RRAN NESame
purposes of the present invention. It should also be realized by those skilled in the art that such
equivalent constructions do not depart from the spirit and scope of the invention as set forth in
the appended claims. The novel features which are believed to be characteristic of the invention,
both as to its organization and method of operation, together with further objects and advantages
will be better understood from the following description when considered in connection with the
accompanying figures. It is to be expressly understood, however, that each of the figures is
provided for the purpose of illustration and description only and is not intended as a definition of

the limits of the present invention.
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[ 0020] Wi |l e the present disclosure is susceptible to various nodifications
and alternative fornms, specific exenplary inplenentations thereof have been

shown i n wbeotravés8gs and are herein described in detai lpcTlus2ehousds be
understood that the description hereim of specific exenplary

i npl ementations is not intended to Iimt the disclosure to the particul ar
forms disclosed herein. This disclosure is to cover all nodifications and
equi val ents as defined by the appended clains. It should al so be understood

that the draw ngs are i t I i s instead being
pl aced upon clearly il %@iﬁi@ﬁ@ﬁﬁgﬁiﬁﬁémry enbodi nents of the
present disclosure. Mreover, certain dinensions may be exaggerated to help

visual ly conve 0? gch "IB%QEE:%cnt éH{cidEﬁfe 1‘6’%&%?&199% Jefiad. ﬁQ&lleﬁfohé‘taﬁd
al's may

ref erence nune e repeated anpbng the dFaw ngs to indicate

cor r esphardatihg formaRpdciffoskenpleyranplsmeribgorRriigedstthade dednoshowe imre drhwings
advantages will therefore be better understood by referring to the attached
dr awi ng8d pig hﬁmllt ﬁeSC{lb@zm] detaglu fteshould e anderblend thag thefdesiiptioy gﬁram ofsspetitien
conponents C t he subse and rface subsy.

o o cpiritdaly” SutEn@dons S RE B Wedlt o AR B iy ol Btent
of the MW¥skd herein, Th1s[c9&¥c%11re 1%%15@\16?’ all ] R RGNSk G B gralreﬂﬁ a8 HBFRA by the
cont ai nment assenbly of the subsea subsystem i nst al I ed on a owouty

pr eventppended claims. [tOA2dl afsogher endérdtedathstcthe maiwiagoireancs aa&:eeshmyomwmaleed
enbodi ment of the present disclosure, including a subsea contai nment
assenblyPh#rst laﬁtpasb falhg B a{%ﬁddMHtCIeﬂF S iystrating Wlﬁe&:%fmxam ERPHRAHMEHS 04 | ed
in the seaflo um‘ erence of the b Quout  brev

r

[ 0025] BFoPRE dl%clor‘?%“ Ot 15T B Wy deta .H}aédbeds"%%g. Bt o ﬂelp pal¥ic to

a part icgiled’ syeNRELIFRA t Fﬁ%"\%ere tcbhsﬁdér&i 'aﬁﬁ@ﬁﬂi’zﬁé’ fe@er@&e' ﬂdn‘tb?ﬁlﬁ ahdy ﬁe only,

and is not "to be construed as limting the scope of the disclosure.

2012/ 013848 GETS2Dd UfBUAB7® fdicate corresponding or analogous elements. The present
disclosure and its advantages will therefore be better understood by referring to the attached

drawings in which:

[0021]  Figure 1 is a schematic of the overall system components, including the

subsea and the surface subsystems.

[0022] Figure 2 is a schematic of a capture vessel and the modularized equipment

of the MWCS.

[0023] Figure 3 is a schematic of the subsea containment assembly of the subsea

subsystem installed on a blowout preventer.

[0024] Figure 4 is a schematic of a seabed connected embodiment of the present
disclosure, including a subsea containment assembly installed on a blowout preventer, and a

capture caisson installed in the seafloor around the circumference of the blowout preventer.

[0025] To the extent that the following detailed description is specific to a
particular embodiment, however, this is intended to be illustrative only, and is not to be construed

as limiting the scope of the disclosure.

SUBSTITUTE SHEET (RULE 26)



DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0026] Ref erence wi |l now be made to
exenpl ary enbodi nents and i npl enentations. Alterations and further

nodi f i catwongixfizésge i nventi ve features descri bed herei pcangd2ed@idsyonal
applications of the principles of theedi scl osure as described herein, such
as woul d occur to one skilled in the relevant art having possession of this
di scl osure, are to be considered within the scope of the disclosure.
Further, before particul ar enbodi nents of the present disclosure are

di scl osed and describ [ [ is disclosure is not
limted to the particﬁgg@i%ﬁ%i%%gjﬁﬁaﬂﬂgﬁgffgﬁgNgEE@F@géd herein as such
may vary to sonme degree. Moreover, in the event that a particul ar aspect or
feature is desgpyhbed in ti it h ieu odj u

aspects and fegpgggs nai&gggﬁgun Taﬁ%&oPéi@%%%&gn%ggma??hgggﬁg%wgﬁb% ?nents

of t heimpplesentatichiss ll@sdtivas wiefghanppsdificatiaheof thpawtiitive ftamngsageribaiyheken used
herein to describe the exenplary enbodi nents and inplenentations. It wll

never t laed addtional appdisptsans of thenainciplasiof dlessdipgl prurcotrsdeseitticd herery sk aspeedldic to
one or nore enbqdinents or inplenentations, are.intended to he ill.ystrative
oy ast o S TR B Rl o R TR B S on PE frit BAGRERS b0 Y6 Aot e
Accor di I I @ h p } .S r

ot o tne ook e Bfel BRcldlud, "y REEPEADl hificllhd EnSMERnloof BET BltYent

t he appendede aleadisadosat dnd describdde ittis td beurelefstoold AR Thik distlosurt nd ot éistitedfto

clarity, not all features of an actual inplenmentation are described in this
di scl odhfrpartiquby pesegsmngd masesiats digalgsed Reygin 2 saghunasvarpfq spapaplegsce. Moreosicept s,

are not_descri in detail to avoi.d obscurin he di scl.osure. 1t w]l be
appr ool B CRRa AT, atgpnEn <P ThgekPed I shBEIRE iR Parthlat

i mpl emephedihfen:, fUeHEh Gt ! A%, GERMEAL MQN PEGhd %n%ﬁ'iﬁipmn%y va@ 'sade to
achi eve the devel opers' specific goals, such as conpliance with

syst emembbdihedtsar dhebprssenediseloelratvhele appepriate NS ecifictianguagd inhy banyedfheoam one
i npl enentation to another. For exanple, the specific details of

. | an
appr opit9 8eseripoip GEFTAR 2 eI RGNS 7 ntatignidt wEkbisevsrtheless bsuadapipod

di scl osur y fr 0 I : .0 - r. i
oo oot s o O ERGHERRSIETK AN 5 ARG R ghbn

time- capswenaed tdué iRHhheNSNehdTheds REpRe P WeldBindNEIR! rafbROedeftpldose
of ordinary skill in the art having the benefit of the present disclosure.

WO 2012mbod6w8RCALLIBRALIY/ 04 4igiH@LtiFn of the scope pOMR 8liscloomedp theatyyintebded, ws t hout
limtation, e diments . of the present disclosure include subsea .
cont ai m@wpeeé’?ﬁ% @&S?nt@&eké%éﬂﬁ 466?@%41 gnly @w%%@&eggﬁtdﬁi%lmé&ﬁ sqyigglgnts

capture,..store and offload the oil. The specially designed subsea
cont ai nment” equi pment is connected by nmani folds, junpers and risers to the
capture vessels that will store and offload the oil. [ 0029]

| ndi vi dual submggvensinahe iMeesYFtc@mtPindtAB BARSERE afliasGh OB Em&Ht o0l
fully described in the follow ng paragraphs, and are discussed with

r ef er edewribed inhtbisHEisgloses. Bortexempld, sraneivell-kSYBSEAUGOVPONENES or concepts, arg 0030]

The, eubeca camenenie of 415 WCS s nelude SubsypLaIs MLCh are el pow
development of any actual embodiment or implementation, numerous implementation specific
decisions may be made to achieve the developers' specific goals, such as compliance with
system-related and business-related constraints, which will vary from one implementation to
another. For example, the specific details of an appropriate computing system for implementing
methods of the present disclosure may vary from one implementation to another. Moreover, it
will be appreciated that such a development effort might be complex and time-consuming, but
would nevertheless be a routine undertaking for those of ordinary skill in the art having the

benefit of the present disclosure.
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[ 0031] The subsea contai nnment assenbly (112) is connected to the danmaged
well. Once connected, the subsea contai nnment assenbly (112) prevents oi
from escappngidobtast he water. The contai nnent assenbly @tid)s2019/0e8u9 pped
with a suite of adapters and connectors to interact with various interface
poi nts such as the well head, blowout preventer stack, |ower marine riser
package casing strings, and capture cai sson. The subsea contai nnent
assenbly (112) allows an operator to establish seal ed connections with
subsea drillin ui pment ., Th eal ed .cannecti gns. can then be used to
Foenter the wPPHor ESTRPatn b S ThPEIFBRERS SrtsRisn b e e SReoulps ea
contai%ﬁﬁ&% : oG KLpl r o) i

outlets, i§%§%gﬁh%€ﬁﬁ%§Sq?gﬁwgfggﬂgﬁﬁgbgfg9§ﬁ§3%§%hr gﬁgﬁbggggé% Pg?nnent
assenblsyrd drikd2)ffladds theidilc Thel ggechllpeledpsedpmbica dohtatugit edliipherit ihednntaed by or
hydrates, wax, corrosion, and scale can be injected. |t also provides a
nmeans THNHPIEUBMPEE BREESPY @ébwa@@rgmmléﬂq@éwdi wipreand pitlpagthegiuges i nstal | ed
therein. It also provides a neans to facilitate a possible well shut-in.

0032] Al of t b . terist f th b [ t nbl
Conbino Lo proVRAD | T GURh Sl rhaeh by SR & BERT o1 e oBURREs a8 hay
avai | aQb&ihey Bf he rfol%hggﬁggﬁﬁhsmﬁﬁ@Qfésdisc-ﬁgﬁd%yﬁ{ %@rélﬁqu@lﬁg&p}??ﬁs bRacey vel |

desi gn and equi pnent us he various operators In the of Mexi co
and ot herindeepwat er areas around the world. WO 2012/ 012648PCT/ US2011/ 044873
8 [0033] Figures 1, 3, and 4, show the containment assenbly (112)

installed on the BOP (111). The contai nnment assenbly (112) is showwth
three rams (141), but the preSERSEA GSOMFQNENTS not linited to that nunmber.

Al'l connections are standard fl ange designs widely used in industry, and
may take advan of. nmul.tipl e adapters, t ur onnectabi Li.ty W t
aystems that o0k ednE kS CGuBiREL A i MuRES Hifudt WRRSLRS Wit i o
the st apsian th inﬂﬁ)a%“ #Md s%@é%nsteﬁistd‘eﬂgﬂd%g%ﬁéallgfﬂn‘ 03 P Mfvidie MACS.
Preferentially, but not to be Iifmting, thé subsea containnent assenbly
(112) may include a connection above the ranms for connecting to a drilling
riser or riserd08hjot Thheuwspa cétaEnmentaaysdnady CHAk & andedtéd to thbddmagedwhilich nmay

be used facilitate the various operations that are required. . . [ 0034]
Al so, fInee specsed. HiesberausantayRen Asseabdy (Vi inserentsy ¢ih HGENBICARING 1R thespect

o the B A e SRIPRIEAES, @12 U SefBRAVITE 5P RIBleY At hnedth o

partic@iar, € relationship _ heco i'on and Vventi ng
out | et $nterhbieniBAAROMinkdHcE PHMRILEN mh@tvenmdp&@wm@mﬁteaﬁﬁ&mV%r nfafihe
exanple, as shown in Figure 3, the ramportion (141) of the containnent
assenblriger(phtiRige icssigepangst adl dapome ¢heoBCOPhe dubida doytainmeenmadsemplyd 1 Eblallews i on
and venting outlets (142) of the subsea, contai nnent assenbly. an

al t er na ePREFRId FmeRELlish éeafeénf?imewaqyﬁ vith 151153&@ SRling cete PRt Lfﬁ% sensty
(112) i . separ.at e t.he ( | 1.1 I I.of. and
vent 1 ngTBbERoP AR RS W R S borb b, B e fORT AR LR,

enbodi MaBkubstdeordthinki! Bsedly eAL) GrRIABIMRIME frod@iioh @hs vénkthé)oubbtst MEickubsea
cont ai nment assenbly (112) are separated fromthe BOP (111) by the ram

por t i orar b Lypedofortpiedusingswaventing. ailhasnbseasontainiment hssemblyi lildhalko includes
enbodi nents, the subsea cqnt aj nne ssenbly conprjses nore than.one set of
mul ti pPATEBiT BeF BiPE M@wpﬁ%b&%%w YA 5. SupaioR a Kgle 50 Pe ishe
cam . . . ot ! . . N

o g 'k PrgsiaREEHeal, R Gifor SGReE bRt o Ak R B0 E BB 0
assenbltherdid. 1R )alse piodesatrh@ahedatittatdepd3cBleuséinguppr mal  connections. For
exanpl e, the contai nnent assenbly (112) is latched to the BOP in the sane
manner as the riser. However, situations nay arise in which | eaks are

outsi de the cali0ddl t hall Bbrthe orbree ccharagteridigprengetic sobsenheonR@Pent sskenibdy

| eaki ng. | n these.situatians apture cai sson subs ont ai. nt assenbly
(181) " Rembiigia Pa Fo ey apsik PPt GURio] 45 ComBagLo DAl avaiable i prior

2012/ 0 / : ' )

(117) . FRARCEN ARG, PACENtar  CPARDR AT SR SR RRUPRRE R B e
capt ur eat@issperatordinihe God of Mesicalahd wtherdgepwateamdad drbiddge @brldll ui ds, if
desired. Figure 4 depicts containnent assenbly (112) connected to the BOP.
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[ 0036] The subsea contai nnent assenbly (112) nay be the sane both for the
cai ssonl ess enbodi nent of Figure 1, and the cai sson enbodi nent of Figure 4.
I n al ter ngbeomaogdsnent s connections to a riser adapter peayuseeiGoi4s7d9r to a
casing string, depending on the situasion being addressed. This alternate
enbodi ment in consistent with the kit-based phil osophy of the MACS. Note
that in each case the subsea contai nnent assenbly (112) offers a first
response nechani sm which may al |l ow production to proceed through a riser.

[ 0037] As indic . ture cai sso 151) may be used t cl a damaged
connector or I@Qgﬂou&g&&@ ﬁﬁ’e a%zﬁi ﬁPg'sgﬁﬁ?m‘?%@EBt ?:Sé?ﬁldw?’ 21 i%@%ﬁg 4'89)

enpl oy i i f 1

ot event kS e B, B R e B G e

f or mat idolosurbés @ iinired t€ tassanbel.1 All)copn@vibalege bandaad tongursigppwidehtused of
suction pile technol o% to provide a circular ring assenbly that penetrates
i nto theslagheand snaydaln advertagn ef meliipifatdapisrsaiadenswa(conestahdity wéth dastaged
wel . I.n sone exanples, the.cantai nt assenbly (112) is,conpected to the
5P i n U BEaRe ARy RluF HETAR "Ll sBRTRER Wt e BT AIE) y "F o
the capbynen&al SR phyOOSHlHRNGYS! . Pidtereh@IUME Gt 35 WRSTifkRb) R stiga
present disclosure i'nCorporate differences fromnost suction piles. The
donut sbhitpiachestysteamhl{ 1HD2) may idelglaeodndctomabeve thd @ms €ai coamaeting torhdidlhing he
drawdown occurs by gul ling down between the inner and outer walls, to thus
obt ai n e Fiseis (RSB HIR EV@ivt 1amt e chokgi and kil ability wiHeh wanbepsedifagihatecthe sson.
The ca&ashu%v(\)/n iaﬁorfsitﬁé{ra?e % ii?edi nstalled thereafter, or the cap is installed
first and Used as a gui edt'6™ensure that the caisson is installed in the
desired vertical orientation. Note that the cap may not have a top seal in
sone applicati@s4] | AlPathkipfldbRdidoiRaR BneRBRR s iHSIsSarRREMRSR B ARt cap.
In sone exanples, the capture caisson is installed or used w thout any
nmechanite the B{ahaelcthe oompdnehyef theproofairnimat BEEMbIEH 1 61)harpaeicaip) ths reldtivesieppt ur e
caisson.is installed or used with a nechani cal _connection at the tqp of the
BOP. WHiP01espest 28 48pcenliedsnn and Agatmg potlets, the Bf)ﬂ’o@@b]thq N8 oRAELIQY) togalh? ons,

Tore N ARSHERRLHES CRLPROMES HOSHAL ISHAIR She i TGP (NATSRARLY 1O

use a two capture carsson € or ‘a gtven’inci onsi dering
a one @pntiMARNCAREMPIG (qa%smapﬁmg@didﬁmﬁe BOPe(13k) bl ek afultip@to®yonakd t he
sanme approach as he woul d when consi dering a one capture cai sson

enbodi werting dedletsdxahpif ¢he subsdahmnBiPngnt Asspmblymalinreg altarnptesamehodamaydpthel raen

cai sson (151) js sitioned over the  for installation.

al t er n&PTIPA @ﬁb&f e OMAREIE. FRETOR 1D WOk éﬁ@&tefjoho B (B baethg e

| ocat i t I 11§50 5 LS .Jnstal I 1ect er
the- wer oL Hls Bl a2 GRRE SREREEERE MO hbeLs cmh AR T W Y7
t o accammgat embsBmemC ahe S@UltipkorRilédtionsandl Riesti®g diutlets aclidl) tert @ tshigegesi gn
of the MACS as being nodular and fit to purpose. [ 0040] Enbodi nents
of theceapnmeat sa¢mlpril B s stperatadeyom theoBOE (@i Danphtenas pogianhd4 Huifstba
cont ai nnent assenbl 112), the BOP (111), or tqQ casing to.ensure a strong
£ oundatTOR: canagran PSHEEN ol Sdiimat Ebhinthis: B SDHR QSRR

ot her wi ' [ it i) LN dto
those. S PIEa At ik ohe stk B cHBbid qrBchiiifonts (g pFabEPRRTEER

st abi | iohyragi, t he cai sson and the well, maintain the effectiveness of the
foundati on, and adapt cai sson transfer |oads to the well casing.

Enbodi ments of the capture caisson subsystem may al so involve use of an
artificial |ifl003§kt Erguicol depiels Ehepeortiopria ydighethprs isme pighizisant dagagmtot the
ensure ughift. b ather, stability of the caisso The artificial lift
capab B " Selenghe O R Hambses brcfuiipip PEduBRe T et B bph b @ion
bresSUBRI 1R hlfalUAREIAL! FohBamhilestl titnhERM UMY (ingidsRhald dhel t of
10, 000 feet ter colum. ['0041] The nultiple collection and

vent i n@QRuinl tht sarfid dadhneofas theerisst bEeae eondimtiomnhayasise 1 whichl 1sgksfage odutkitlat e
nonitoring backpressure in the well, facilitate venting when necessary, and
a ret uith ¢asingothe FPF spnnepier isadaneazed Toiethe HQFs gack ipdaakinganlnpilegediugineny. o
provi de compl et e, capping of the fl Lf. desired, wthout. a.significant

P hange g RaR i EpSaahaitaRt: et il bR ebiRi T ddiabi ng o
back pressure on the flowing well is achieved through the large, multiple
flexible flowines (105), rigid risers (103) originating froma subsea

mani fold (110) connected to a subsea contai nnent spool nounted on the

subsea BOP, either directby/BOliIhellHERF (RIHdEE6Y to the casing strings.



WO 2012/ 012648PCT/ US2011/ 044873 11 [0042] An advantage of the
subsea cont ai nnent assenbly, whether or not a capture caisson is required,

is that iwoeaiydgssgnstall ed fromany avail abl e vessel ofcoppestienisty, such
as drilling rigs, work vessels, instablation vessels, and the |ike. The
subsea cont ai nnent assenbly (112) is therefore designed to be imredi ately
avai l abl e, and thus conpact and |ightweight. The contai nnent assenbly (112)
nay be installed through a noonpool of an offshore vessel. The caisson

| ar gbr CYE g6 abpremen iy St f1 oy 188 oniinied s WlE) 1 13 otk B
(151) heP@d ?&ﬂl%tt{%ﬁ@f @d c%tul%ec\éﬁg(ﬂ (15 d)zzﬁﬁl thi alf&m}')ﬂn?ﬂmg %Ooﬁﬂ'ﬁ]%g' fluids, if

adapt abi |ty to the situation belng addressed e subsea
cont ai degrt. Epsevblypidtd déhraicapitusembly @\Aafcrommdtdnﬂowled BOand directs the flow
to a riser assenbly (103) through flexible pipe (105). Riser assenblies
(103) may include a seabed foundation, vertical pipe, buoyancy tanks and a

flexi bl e pi pe (0086, &he snbser |C@1@FF11H(IE012)1$S@1@HW| @lll?)ealaifcbec@ﬁﬁé@@ btoﬁl quethe

t | 101 t f t i t
cbod RENCE e SEOHIERAN P SIAGF Lofite RernsbR RPREas PhAISHT inglh glsabdle ™°
sel f- S%ﬁl@gﬂlﬁﬁnfs'c%ﬁﬁecu%g 'Joea Plgh‘? aﬁ@t&nﬁﬁ}y oP&ﬂ%tdrOcB an@a@mg rstﬁrf@f?_d@éﬁ g%n i
depicted in Figure 1, be flexi ble pipe risers 044]°Th r

assenblitesiod éping Taédiessﬂd Fil“lynsl nkerhate amdodieshginedndigerg lmtikthg’ klﬂ4ba£edl]mﬂoiophy om

capture vessels (101) so that all subsea equi pnent stgés in flace in the
event 6f the MIWEDScaNete ghatdnrach sasgethe sikwge r?@ntammﬁn& apsemabicotp! PEHER Bt way
of quick discon neet s and fl exible pipe

(106). RO AIE Y o %S%éme‘/né Oﬁ“ePﬁS&“CE} ngool?{ﬂ ‘%?E“ mk‘% h'10r severe weat her
conditions, the subsea contai nnent assenbly (112) i s capabl e of being used

for a top Kill [00BY] ONAg 1ﬁt115dt&1”c§%tﬂre éa{"@oﬁliﬁﬁ'ﬁiﬁé/y bass@ for érfélc%e hadAnakéd) to
facilitate shearlngo what may be in the well and to facilitate a

drive- obrﬁnect[oﬁ©45e]a®ecvlitsadmtlmf wtlheam@eﬂ“hwhs&pmrcemassoﬁs {4 ) eitpH ydeptict ede f or
exanple in Figure 1 are gener al I%/b@st andard in i ndust ry, althaqugh
enbodi MEARQIBEI ¢reate gasdlgnth thaye PFGVERIES Spaveed frouy entegipg the assemblies

2012/ 016 ﬂ%@gﬁ H?&Qt%%%a%%zs Thé capture caisson (151) provides for a unique application of

suction pile technology to provide a circular ring assembly that penetrates into the seabed to form
a secure foundation and seal around the damaged well. In some examples, the containment
assembly (112) is connected to the BOP in place, over the wellhead if the BOP has been

removed, or directly to the capture caisson.

[0038] However, the capture caissons (151) of the present disclosure incorporate
differences from most suction piles. The donut shaped system (151) of Figure 4 is an annular
caisson in which the drawdown occurs by pulling down between the inner and outer walls, to
thus obtain the pile function, with the fluid path in the center of the caisson. The cap shown in
Figure 4 is installed thereafter, or the cap is installed first and used as a guide to ensure that the
caisson 1s installed in the desired vertical orientation. Note that the cap may not have a top seal
in some applications, in particular where a space exists between BOP and cap. In some
examples, the capture caisson is installed or used without any mechanical connection at the top of
the BOP. On other examples, the capture caisson is installed or used with a mechanical

connection at the top of the BOP.
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[ 0046] The accumul ator unit (114) for exanple, whose purpose is to trickle
charge, through an unbilical (113) stored hydraulic pressure, to subsea

conponentwoizs1wigageral | y standard operation in industrycThiopeueiss7s n the
MACS it is envisioned that enbodi nent® involve a self-contained nodul e for
reliability and convenience, in contrast to the standard approach of
installing such units directly on the subsea equi pnment at issue. For

exanpl e, the accurmulator unit (114) nay be installed on the seabed as shown

in Fi 1. T b ) t ill b lied with t '
nydr acl | of ef eclDRd cdnedlt SRRESHaEIoN {ap ane R BRSTR) RetsCorr AT or s
(such agyi BB QES [t%ggg%]mv%]@tc ol R EABAR AN, SCBRE) HAIAIMYAE,

unbi | i addi ti onal system conmponent (115) is avail able
to i nj eocisidtriaper s@ndr inbieocdphge snibsasentidirmémbatskAlks endday nfa. ge tha sithe
event of hurricane or other severe weather requiring disconnect from

capt ur éppeadhiedsdie wopld when sgrsidseng a fong captery saissAn anbodanggk. Honexpwie, off the

i di .S. . M h m .b i mpl .
rvolvitd BTEPERRER G loe® or CPRPE S RARED & Rshfonr TS B o, 8L SMhson,
conneclegn bAGBHAR TR hhetWho BOis SRR BnSheGhtbsr MRAOTockbClt doul d

operate for continuous flow of dispersant, as require uring severe
weat hemellSucliptaresystent] dbuis dnstdled kidrectgooner det welhelnnither cas, e pethsefinthe coul d
be provided through alternate neans. Such | arge bl adders coul d be recharged

dur i ng CRRSFISERISHRIY Hiehe sigserta aeeorunodatesthe focalsilicoaditionsanis pgihiseiditafenthe
rechar qui Vﬁﬁé E/I\?g tagbéiﬂsh%ldhl a, com !)e{tlrelo , new bl adder bank, and retrieve
t he ol hik ‘for §harg| %g and” &l squer]i)t f edepl oynment. [0049]In sone
enbodi nents, a subsea manifold (110) is used to distribute produced fl uids

from the subsemoggnt &hboBRenAST Qlﬁ@)éa)p_ufré &4dsoh %u1’6§y§t6ﬂh ASSRANOVE 88achMedk to | N
Figure 1, the subsea manifold (110) is shown connected to nmultiple riser

assenblthee sul{s&:0 Fpntamdhenb raesetrtbiyn (bie, depBWPe (Vidsset t¢ XAdihg tThensamna fsadodg ( 110)
is configured for flexibility so that it may be used with a var

: : ty of
types ARt eYRblighed: Bt HatARNe! & stasren v waish | would psharyise hﬁesugm%ﬁ% and

0 201575108 B PRS0 ) Sl B ndsSod BTt GRELY 1P A SpR Bty BOPRFE™

l'ines, rRuRes to alathtiAthd itedlis dflAe caidddh and Qe whl3maihn tRNGfet@hedl & the

generally standard, the flexible lines, pipes and unbilicals are designed
for a duindktiai, sodnday tcasspabyadsiarylodds toithe meki qasimg e Xinebudiperys oblthe. capture
[ 0051] Instal Lati on of the subsea s bsystergi igan be by an%/Y vels(sel of .
oppor t GHFTY, SUbEGETEL Ma) lsosikalg UstiBs 915 PRSI ! By ifeenst s Bk RiFsWRdt el y

oper at el MENClaGaih b eINERL AP MpARRLARE: SARAILP T WELLLAR. ORhd ARSricial lift
capability designed into the system further reduces the risk of back pressure from the hydrostatic

head resulting from up to the design limit of 10,000 feet water column.

[0041] The multiple collection and venting outlets (142) of the subsea containment
assembly also facilitate monitoring backpressure in the well, facilitate venting when necessary,
and a return to collection thereafter. The caisson (151) can be designed to provide a complete
capping of the flow, if desired, without a significant change in the other equipment of the
MWCS. The monitoring and minimizing of back pressure on the flowing well is achieved
through the large, multiple flexible flowlines (105), rigid risers (103) originating from a subsea
manifold (110) connected to a subsea containment spool mounted on the subsea BOP, either

directly to the well or directly to the casing strings.
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SURFACE COVPONENTS [ 0053] The systemincludes capture vessels (101)
that process, store and offload the oil to shuttle tankers (109) which take

the oil twobwr2d4@r further processing. Capture vessel scirnshadpsashsit are
not limted to nodified tankers, existiing drill ships and extended
wel | -test vessels. [0054]1n some exanples, the systemtakes advant age of
nodul ar process equi pnent that is installed on the capture vessels, as
depicted in Figure 2. The nDduIar process equi prent connects to the riser

bl d l.ud ot linited t t h
Ceparat i ng of BN bttt ZifRie chlanfial R REY SUbARG o£HEF s
of T | oadying,ql ke ?rec‘r?]; k'ttli]alt?té 'Hé%&allég%orﬁ&ﬁggbﬁlabﬁ &Egee‘f &?/\8%&0 %r%ﬁ%gﬁta'sc of

a capt ure vesse U ari zed equl prmrent o I ar

equi preritlinaigddwork tdieels; didtallador sk, dntiGhg likerc Thelewbsbaitortsinmeiit dskemiled t o
an of fl oadi ng nodule (133), a ut|I|ty nodul e élSl) I|V|ng quarters 132)
a turrétl 9 O(rqéssygned t hp yeacdiaishor Vtaﬂ@hiwm thius3empagt apd kightwslight s dnere

(134) or (2 i na i on . e

weat herorbiieD Siefty yEPTBRIbL MulEEiE8ieh 1 oonpes Y S8 SHRELE T mi06 avay
fromt @%ss%‘hgﬁﬂ) Jlib%eﬁﬁit@ﬂe)ﬂ tHIfouglﬁ‘Q rr%ﬁ & tH8udP %ﬂ&q kelg@ﬁr%r LineapRyere
weat her con |t|on pass and the vessels eturn ey are | e of "being
oper at ideplaymevittviesselsdayys be required. Ho[v&@&ﬁ]ca’lbﬁ)nsalﬁh) rrmwmsceis&ucaecéoﬂmiegamw to
be dynami cally p05|t|oned for the purpose of . the MACS and thus are able to

accept SEZp% OF Bgdvlae &0 ersHIG adrptakilitysadiets epinprbeing adgyessed.
2012/ 012648PCT/ US2011/ 044873 14 Figure 2. This elenment of the MACS all ows

for the MACS t raf weat her cndlt n at .are tylc tethat
the mdul ar sutU3HT oy B RURR AL RS R Bl p R T e B 2
in par4ieat afe Ao Ws@ﬁ@s‘éb&b% qgﬁcﬁﬂiugﬂefﬁkﬂﬂkeﬁl §gﬁ§5)f 'Pﬁ@ér'aXsehﬁ)hfe@@ld%t ate
t he objectives of the MACS i S envisioned that the shuttle tankers
(109) aﬂasancledi@arseabeﬂ(foamiatlhm Vertlcal p1pe buoyancy tanks and a flexible pipe (106), or
umbilical (102) configured to connect to the capture vessels (101). The vertical pipe portion of
the riser will in most embodiments be a mechanically connected standard casing-string type self-

standing riser, while the catenary portion nearer the surface, as depicted in Figure 1, may be

flexible pipe risers.

[0044] The riser assemblies depicted in Figure 1, are designed to quickly
disconnect from capture vessels (101) so that all subsea equipment stays in place in the event of a
hurricane or other severe weather. This is accomplished by way of quick disconnects associated
with umbilical (102) and flexible pipe (106). In addition to the emergency disconnect option for
severe weather conditions, the subsea containment assembly (112) is capable of being used for a
top kill option. In Figure 4, the assembly has a triple ram (141) to facilitate shearing of what may

be in the well and to facilitate a drive-off,

[0045]  Certain of the other subsystems of the MWCS depicted for example in
Figure 1 are generally standard in industry, although embodiment-specific designs may be

required or desired.
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of fl oadi ng tankers or vessels, will be generally standard in industry.
O floading fromthe capture vessel will be achieved via bow of fl oadi ng

systens twoaothmasyscal |y positioned shuttle tanker (109pchiusb@diowsth a
simlar bow offloading system EMBODIfWENTS OF THE MARI NE WELL CONTAI NVENT

SYSTEM AND METHCD [ 0058] The foll ow ng paragraphs describe the
interaction of the various subsystens and subconponents of the MACS and
met hods of relating to its depl oynent and use. [0059] In the event

f b t h t dust |
component s depttpele TR et Blol T B B5 halpiyubos uhp“péé’ipeté%vaﬁ% Mga i on
of ¢ e yirBelIgN tumififiea Y 2! ﬁ&%dgﬁduagc PRELER k9 shita [Bti¥hdals compangpt

nature an Characteristic I es on syste

to a | sangéaréxpentiot he indidirg! rHowagr,usete MWCSXapesisioiee thapémbc&hmemsel
(101) which woul d be specially adapted for contai nment system applications,
will have ‘@oﬁée]éﬁalﬁta@? rm%iﬂliecgomtfeh@blb%(t @WQC%WQ@‘G%QC» dh C§9t§48érﬁ% ﬂ@ﬁwé&andﬁﬁ@iust ry
has Iong d Thtlli enh ncﬂfé 1 bl|lt% e[%){ A:a ﬁ h

appl i cd I?r8?1° & ptAling pUCT iR figect &r?% %S‘C fq‘HB%naa %?H PEF’&%‘?P%f tise in
the of hshghi@atG dnidN ) GRS BeHURIddDon the seabed 3s shO9RH F@Wtq i ndustry becones
aware of an I ncident redquiring response, the general sequence of events
that may occur on-site would be as foll ows; however, the sequence of events
di scl osed her ej0047leprEBsesubsen syotehi wilt bmgu;qm'tdi iwith ﬂvhinetesmy puydna kikgeledtae

i nformational purposes. The skilled artisan would readily recogni ze that

t he ou€Pitidy te efwﬁmse clsmigal elnfestion 9 eighibiters a(Suehyas |1@m@|t0ré| dee rhiygltare@ sl y .

WO 2012/01264%@@@%@%%1%044@;3 15 [ 0061] As soon as survey equi pnment can be
deployé%“?é g & 198 p%P 5 vehi cl e surface tender vessels), the site
of the incident is surveyed to assess the kind of response that is required

and to assess Hk)@S]eq%n%ﬁﬁﬁfonﬁl@ﬁtemscohﬁﬁﬁéﬂt%gb) [ORGALDIC td RfecedispstianP @RS bl e,
avai |l abl e vessels will begin the necessary
the subsea containment assembly (e.g. in the event of hurricane or other severe weather requiring
disconnect from capture vessels). This dispersant fluid system is one of a number of potential
embodiments. One approach might be to implement a system involving a standard kit of large
bladders containing dispersant, each connected through a manifold into the system's electric
motor which could operate for continuous flow of dispersant, as required during severe weather.
Such a system would not be required otherwise, as dispersant could be provided through alternate
means. Such large bladders could be recharged during normal weather operations, via an

umbilical. An alternate way of recharging would be to install a completely new bladder bank,

and retrieve the old bank for recharging and subsequent redeployment.

[0049] In some embodiments, a subsea manifold (110) is used to distribute
produced fluids from the subsea containment assembly (112) to riser assemblies (103). In Figure
1, the subsea manifold (110) is shown connected to multiple riser assemblies (103) and more than
one capture vessel (101). The manifold (110) is configured for flexibility so that it may be used
with a variety of types and locations of containment systems/vessels, and thus be simple and

compact. The manifold (110) may also vent directly to the sea if necessary.
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preparatory work, such as to clean the area of extraneous material and
equi pnent, to cut pipe, and/or to renove connectors as to facilitate riser
i nst al | atworno12/012648 [ 0063] As the above activities areceaseiedsus, the
nodul ar equi pnent is installed on thescapture vessels, and/or on any ot her
vessel s of opportunity. [0064]In particular, the subsea contai nnent
assenbly (112) and the capture caissons (151), if necessary, are installed
on the appropriate vessels. [0065] Ot her standard nodul es, such as risers,

unbi licals, an e |ike, —are. mopilized.to the site. o esse f

oppor tuni . - RO oB P bet FE AR Gledispermine ol Ers age F ¢fe T3pkeand
si ze of§ 168 kS BneldlffstnSard SRl kit h M GinRAlSH, A€ Uby el ¥s: 4 Rtk are
li kel ya?o %2 aca rr}ee osutn %t’the éll te. %B%EG ,&lt tﬁ s?ste olfs %rh:e |§rn0| ent,
sever aldisopelkceatdapatslifyay theenaanumedteatipossibieul t aneousl y dependi ng on the
nature of the incident and in addition depending on the safety of such
operations to all vessels and personnel invol ved. [0067] If the

survey i ndi cat B85thalnstallatiangd dhe subse)subsystams caebelisayessehelepprEuiBssel s
(101) are used to install the subsea containnent system (112) on top of the

BOP (111). Si neoys| ot her vessels may jnstall the riser 103), and
i ser Toundat 1 HASET andn s Retiobl e iRt B Uf sinel) ftted Shide
(115) . intervention an@9@R} cddirofo6@lidSORidhiS1) is depl oyed, then the placement of
the caisson takes place first, or after the installation of the cap as
expl ai ned above. In sonme situations, the cap is used as a guide nmechani sm
for the caisson installation. SURECACBICMAONENTS | ation is foll owed by the
ot her operations as noted above. WO 2012/ 012648PCT/ US2011/ 044873

[0053] The system includes capture vessels (101) that process, store and offload the
oil to shuttle tankers (109) which take the oil to shore for further processing. Capture vessels
include, but are not limited to modified tankers, existing drill ships and extended well-test

vessels,

[0054] In some examples, the system takes advantage of modular process
equipment that is installed on the capture vessels, as depicted in Figure 2. The modular process
equipment connects to the riser assembly and may include, but are not limited to operations such
as separating of oil from gas, flaring of gas (137) and safely storing and offloading oil to shuttle
tankers. For example, Figure 2 is a schematic of a capture vessel and the modularized equipment
of the MWCS. The modular equipment found on the capture vessel (101) includes but is not
limited to an offloading module (133), a utility module (131), living quarters (132), a turret
module (135), a subsea support module (136), a 25KBD platformer (134) or (138) or any

combination thereof,

[0055] During severe weather conditions, the capture vessels is able to disconnect
and move away from the storm for the safety of the operating personnel. Once the severe

weather conditions pass and the vessels return, they are capable of being operational within days.

[0056]  The capture vessels are designed to be dynamically positioned for the

purpose of the MWCS and thus are able to accept the required modular equipment shown in
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16 [0069] As will be understood to those skilled in the art, the exact
sequence of events and the events that are required will be dependent on

t he exactweibipatibea® being faced in the field, and to whipch/penaiisonal

per sonnel nust adapt. An advant age ofi4enbodi nents of the present disclosure
however is that the MACS is adaptable to many different offshore scenarios,
and can thus be quickly deployed to a wide variety of incidents.

[0070] In sonme enbodi ments, the MACS is deployed in shallow water. In this

particul ar di rent e ignific sign change_.is that the
Dorti ootttk fr 180 shenbotr FEMPREY ool b o i Rareter o ans @R ac o
enbodi gpegbtt L he M@% Ree %!] L :
installe WI%HE I(;In y attﬂgﬁgélﬂﬁ%es o] ;133 por’tgl}ﬂ gﬁnggthgh?%%gwoﬁﬁ SBISE%E glr\(/ae2 ’
conf i gy iatpagivular an MWCS[spEcifi¢ coleepialetibged pedificailyas fadilitfeehgolgesives of the

di scl osure may be susceptible to various nodifications and alternative

f or ms, MW&Sexenpl ary enmbodi ments di scussed above have been shown by way of
exanple. It should again be understood that the disclosure is not intended

to be limted he rticul.ar e i ment isclo erein. deed, the
bresent i so o058 naf iueS iphedo AP fhec S G, ikl 0% A5} Feforpd 1 58 ne

al t er naq fralil L BRI B a1 LtaRdEd S f {08,
AP e L e B R e ot e
pr ef er vedelewlbbd nehidved ofia bine oifflaaglintei ntemistto shdubatidaBy ppsitiesidathetllebtynkehose
of skill in the art that the_techni ques disclosed in the exanples which

f ol | ow(F¥pfittlednith pstnifar bowotdoadinpyped by the inventors to function well in
the practice of the invention, and thus can be considered to constitute

Chouta, - PHERIGRGERFSQrErE AR P WEER T AR s S e AN M RRB g

can be nmade in the specific enbodi nents which are disclosed and still

obtain a | i ke Rss] MhafolbaH foriiridhoUtocABORUARACAS DM b Oarkilh Khisyasids scope
of the invention. ~ WO 2012/ 01264 /[ US2011/ 044873 17 EXAMPLE 1

and subcomponents of the MWCS and methods of relating to its deployment and use.

[0059] In the event of a subsea well blowout or other incident requiring industry
response, all components depicted in Figure 1 would be deployed to the deepwater location of the
incident. An advantage of the system is its individual-component nature and the characteristic
that it relies on systems and vessels which to a large extent the industry has used. For example,
the capture vessel (101) which would be specially adapted for containment system applications,
will have some characteristics of floating production systems that industry has long used. This
enhances the reliability of the system and its application. Similarly, shuttle tankers (109) have a

long history of use in the offshore oil and gas industry.

[0060] Once industry becomes aware of an incident requiring response, the general
sequence of events that may occur on-site would be as follows; however, the sequence of events
disclosed herein represent a nonlimiting outline which is provided for informational purposes.
The skilled artisan would readily recognize that the outlined sequence of events represents a

high-level description only.
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[0073] A marine well contai nnment system capable of producing fluids froma
marine oil and gas well conprising a bl owut preventer capable of producing
fluids, awyeubsmaa@ntai nment assenbly installed on the pbrowspéipigrenter; a
riser assenbly; and, a capture vesseli1sconnected to the riser assenbly. The
riser assenbly further conprises a vertical pipe riser and a flexible
riser. The riser assenbly is connected to the subsea contai nnent assenbly
through at | east one flexible junper, at |east one unbilical or a

combi nation thereof. The capture vessel is capable of, receiving fluid

e aducad by & MIOBFLote SePRDEAEEEY BRI 1T BF S H 5 TeOR PPEHED s e
cont ai i W f ki pl IS to
oo So0tRk GERETRAL L0, Wl L LR ILRSE\ MU ERANS d RE PSR

The narhan® reqlited aodtedssere e cgyiphem hed ieedgaded.r om any one of the exanples
di scl osed herein is nodified such that the subsea contai nment assenbly has
a pernmanent nechani cal connection to the bl owout preventer. EXAMPLE 3

[0075] The nari0862hel | Teoreapriniinpossipdy esvadele creewls Mot kagin dlre negessaie
exanpl es_di scl osed herein is di fied. such that th r mnent chani cal
Connoc PIBRTL VB Fh dr HCErbH e o Sreo Rt shCsaRpEr Romt@liapi ng.
EXAMPLEndor to remove confl@:A&h ad R adTRiatd eVl &fipt @i nment system sel ected from
any one of the exanples disclosed herein is nodified such that the subsea

cont ai nment assenbly further conprises a plurality of adaptors and
connectors. \WD0&3]12A0 12GHERCELHUSRO 12 /cB4#8 68t, 2 modular equipment is installed on

the capture vessels, and/or on any other vessels of opportunity.

[0064] In particular, the subsea containment assembly (112) and the capture

caissons (151), if necessary, are installed on the appropriate vessels.

[0065] Other standard modules, such as risers, umbilicals, and the like, are
mobilized to the site on vessels of opportunity. Such mobilization is dependent on water depth,
the type and size of the riser that is needed, and the anticipated activities that are likely to be

carried out at the site,

[0066] At the site of the incident, several operations may be carried out
simultaneously depending on the nature of the incident and in addition depending on the safety of

such operations to all vessels and personnel involved.

[0067] If the survey indicates that a caisson (151) is not necessary, then the vessels
(101) are used to install the subsea containment system (112) on top of the BOP (111).
Simultaneously, other vessels may install the risers (103) and riser foundations, and the manifold

(110) and dispersant fluid systems (115).

[0068] If a caisson (151) is deployed, then the placement of the caisson takes place
first, or after the installation of the cap as explained above. In some situations, the cap is used as
a guide mechanism for the caisson installation. The caisson installation is followed by the other

operations as noted above.
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EXAMPLE 5 [0077] The marine well containnent system selected from
any one of the exanples disclosed herein is nodified such that the

pl ural it wofhomgapssers and connectors are capabl e of i ntecaaishagiomsth one or
nore of the follow ng selected fromtfse group consisting of a well head, a
bl omout preventer stack, a |lower marine riser package and a casing string.
EXAMPLE 6 [0078] The marine well containnent system selected from
any one of the exanpl es disclosed herein is nodified such that at |east one

of the plurali f adapt.ors and connectors. is configured to vent fluids,
cont 1 gured to [6H aena WirE ERESEGN Grreh enRiths 8y FrgSueeiigmes obd
conti 9u &l i AECAMIDARLE: RluteASH RNRpSIRSEH BLARY RABG BURSHhLPICRE! M O
wel | backpressure, configur d1 to faci Ptate a well Sls”lut-l n or- any

conbi néieldoand he meidh ofeXdibEpetsonnel must ddAPT 9 AnThwanmgd pe embbdimennt i therent
system sel ected from any one of the exanples disclosed herein is nodified

such t pesentiéscinspsdwwentitiatharthet MM se dpptakls tey many difarenhotfakarg sceaaigs i si ng
three rans. Furthernor the marine well .contai nment system of any of the
di scl o%%&élig% i -Tiy &ﬁ?&ﬁyfe‘ﬁé 2 Vapﬁta‘{tOféIéc&C}?ntsam further conprises a
plurality of connections. Also, the marine well containnent system of any
of the di scl osgg7¢xanmlgiel nvHRFhdntLtheSMERCS @Heﬁl&%d%r&ﬁﬁ‘f&v'v QARrhay ehig

fl ange design. In any of the exanples disclosed herein, the connections are
conf i gpredulaoecbrii@eit, the bhlyatgnifeast desiza chsigptiethat XAMALE s8f-standing ris¢rd080]
The marine wel| containment system sel ected from any one of the exanpl es
di scl oadraqguied. An jgeneraldi i aw akerante tompodisncih tha WA tabRes hefd daplayedpn|ity.

Vo 201%!1291%%?%%@?&1&8 d jl'ril'sl[a%é 8\731% %r?ly a flexible pipe portion of a riser in a lazy wave

configuration.

[0071] While the techniques of the present disclosure may be susceptible to various
modifications and alternative forms, the exemplary embodiments discussed above have been
shown by way of example. It should again be understood that the disclosure is not intended to be
limited to the particular embodiments disclosed herein. Indeed, the present disclosure includes
all modifications, equivalents, and alternatives falling within the spirit and scope of the appended

claims.
EXAMPLES

[0072] The following examples are included to demonstrate preferred embodiments
of the invention. It should be appreciated by those of skill in the art that the techniques disclosed
in the examples which follow represent techniques discovered by the inventors to function well
in the practice of the invention, and thus can be considered to constitute preferred modes for its
practice. However, those of skill in the art should, in light of the present disclosure, appreciate
that many changes can be made in the specific embodiments which are disclosed and still obtain

a like or similar result without departing from the spirit and scope of the invention.
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EXAMPLE 9 [0081] A mari ne well contai nnent system capabl e of producing
fluids froma nmarine oil and gas well conprising a capture caisson; a

bl owout pwewventrtesgapabl e of produci ng fluids; a subseapconisanineRits
assenbly installed on the bl owout prementer; a riser assenbly; a capture
vessel connected to the riser assenbly. [0082] In this exanple, the
bl owout preventer is enclosed in the capture caisson. Al so, this exanple
calls fromthe subsea containnment to be exterior to the capture cai sson

The riser assenbly further COHprigﬁi%@?’ rtical pipe riser and a flexible
riser and the riser assenbly is ¢ Yo the subsea contai nnent
assenbly through at | east one flexible junper, at |east one unbilical or

any combi nati og)ozgler Sl mafthe Qell! RR G RAY rﬁm&ﬁ%@%b%% ®f GRRANE Mlia! fEA Y1 NI

flui ds produce t he owout preventer, “recel apt ur y the
capt ur enagiak $8aimd gaeerilivéongprisingi dblosapt preeshtdrycapiitge sfibsdaciagfluadsnaBsabsea
assenbly, receiving fluids piped through the riser assenbly to the capture
vessel cortaiamgnicaspastininseiled ne theoflowepmupierer,q riser assembiyc)@fgg]a CTpEreERsiche

| t ai t I d f f th pl di.scl d
hor ei nCPUCHBRTT e EL BTy 0 Eseaprany Baites Simirbee SAGHRY e i3F 05
seal Wﬂ%tﬁiblehﬁseﬁeq{ﬂg(?ise%m% id donnected to thel QBG4 cohAeh iRk 'a&%mw ﬂhrough at
cont ai nment system sel ected fromany one of the exanpl es disclosed herein

i s nodildasteshediexiblé uipet, e laastpdng ruentilidad son cobmbinstian theebfinTlxadaponanestliion

wi th the bl owout preventer, the subsea contai nnent assenbky or both. WO
2012/ 0 tophEPpdETewIsnng 1ugls pgodmeedyby the blowout preventer, receiving fluids captured by the

subsea containment assembly, receiving fluids piped through the riser assembly to the capture

vessel or any combination thereof.
EXAMPLE 2

[0074] The marine well containment system selected from any one of the examples
disclosed herein is modified such that the subsea containment assembly has a permanent

mechanical connection to the blowout preventer.
EXAMPLE 3

[0075] The marine well containment system selected from any one of the examples
disclosed herein is modified such that the permanent mechanical connection prevents fluids

produced by the blowout preventer from escaping.
EXAMPLE 4

[0076] The marine well containment system selected from any one of the examples
disclosed herein is modified such that the subsea containment assembly further comprises a

plurality of adaptors and connectors.
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EXAMPLE 12 [0085] The marine well containment system sel ected from
any one of the exanples disclosed herein is nodified such that there is no
mechani cayoeoipnacdsson bet ween the capture cai sson and t lpeThisovvawiis7s
preventer. EXAMPLE 13 [0086] A nmarine el | contai nnent system capabl e of
producing fluids froma marine oil and gas well conprising at |east one
capture cai sson, a subsea contai nnent assenbly installed on the exterior of
at | east one capture caisson; a riser assenbly, and a capture vessel
connected to the riser assenbly. E&f e vessel is capable of receiving
fluids produced by the well, recei @éﬁﬁﬁiﬁds captured by at |east one
capture caisson, receiving fluids captured by the subsea contai nnent

assenbly, recejgp i i i t ture
vessel or any g@Zﬂ?nZ%?gﬁﬁ?ﬁg?gg?ﬁa%ﬁgﬁgpgggSggggﬁg?§§ urphggﬁgéﬁggﬁggs a

verti cdisclobgehdreiaas neotdficar sudh fthaxhd pRiralitg @f adafhers rang eon@gsesrhteycapsble of
connected to the subsea contai nment assenbly through at |east one flexible
j unper intgractingagith epreorynse of &gl foldowiag yelegadb raatthd aroup epesetting EXanpLleagqa

[ 0087] ,The marin I ont ai nment system sel ect.ed from any one of the
excanp! BIVGLBeuSEer skl v SR B aRY TV SE SF Q81 one. captur e
caisson is capable of formng a seal with the seabed. EXAMPLE 15

[0088] The marine well contai nmentpgxgipgmeel ected fromany one of the
exanpl es di sclosed herein is nodified such that at | east one capture

cai sson forns a nmechani cal connection wth the subsea contai nment assenbly.
WO 2012/ 01264 8P0T3|USTZRA hafided 8718 containment system selected from any one of the examples

disclosed herein is modified such that at least one of the plurality of adaptors and connectors is
configured to vent fluids, configured to provide a port through which an inhibitor may be
injected, configured to accommodate at least one subsea gauge, configured to control well

backpressure, configured to facilitate a well shut-in or any combination thereof.
EXAMPLE 7

[0079] The marine well containment system selected from any one of the examples
disclosed herein is modified such that the subsea containment assembly has a three ram design
comprising three rams. Furthermore, the marine well containment system of any of the disclosed
examples is modified such that each ram further comprises a plurality of connections. Also, the
marine well containment system of any of the disclosed examples is modified such that the
connections have a flange design. In any of the examples disclosed herein, the connections are

configured to connect with at least one adapter.
EXAMPLE 8

[0080] The marine well containment system selected from any one of the examples

disclosed herein is modified such that each ram has choke and kill ability.
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21 EXAMPLE 16 [0089] The marine well containnent system sel ected
fromany one of the exanples disclosed herein is nodified such that a
second capbune/aadéssson encl oses a first capture cai ssonpamisbhig/osdshsea
contai nment assenbly is exterior to ttwe second capture cai sson. EXAVPLE 17
[ 0090] The marine well contai nment system sel ected fromany one of the
exanpl es disclosed herein is nodified such that the subsea contai nnent
assenbly has a permanent nechani cal connection to at | east one capture

cai sson, either the first or the Qﬂ%ﬁ% ture cai sson. EXAVPLE 18

[ 0091] The marine well containnenﬁ§§§ sel ected from any one of the
exanpl es disclosed herein is nodified such that the pernmanent nechani cal

connection p{\/g@ﬁil]g f'/&”h‘éﬁné’%ﬁ[égb%gﬁi@%%ﬁ@ sté!lﬁ'Ja%t{l?%‘{?%&ﬁ?ﬂng{gl&iﬁkefrﬁﬁ%Ur €

cai sson. EXA rne nt al nfrent system
sel ect ethrihe oihaadgaowell 0dbmphignex anphiesadi@c h ds@cbunpresemer ipatldiof pedusngh
that the marine well contai nnent systemis nechanically connected to a
vari et Jlush; 8skbsge sovtaimpsakasemblExXaNmla o teod 9B Py preventeiea mgel dwecrpRly] a

nt ai nnen m | .from n f th
conta cgﬁu}e v%:é’ssefceonngc'%ec{3 t%tt ed riser gssenal l%r one of the

[0082] In this example, the blowout preventer is enclosed in the capture caisson.
Also, this example calls from the subsea containment to be exterior to the capture caisson. The
riser assembly further comprises a vertical pipe riser and a flexible riser and the riser assembly is
connected to the subsea containment assembly through at least one flexible jumper, at least one
umbilical or any combination thereof. Also, the capture vessel is capable of receiving fluids
produced by the blowout preventer, receiving fluids captured by the capture caisson, receiving
fluids captured by the subsea containment assembly, receiving fluids piped through the riser

assembly to the capture vessel or any combination thereof.
EXAMPLE 10

[0083] The marine well containment system selected from any one of the examples
disclosed herein is modified such that the capture caisson is capable of forming a seal with the

seabed.
EXAMPLE 11

[0084] The marine well containment system selected from any one of the examples
disclosed herein is modified such that the capture caisson forms a mechanical connection with

the blowout preventer, the subsea containment assembly or both.
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exanpl es di sclosed herein is nodified such that it is connected to a turret
modul e. WD 2012/ 012648PCT/ US2011/ 044873 22 EXAMPLE 21 [0094] In

addi ti on wo 20t»1e648npl es di scl osed herein, each of the @csalsosg@dsyxanpl es
of the marine well containment systemoi s nodified such that the subsea
cont ai nment assenbly is connected to a subsea manifold. The subsea manifold
distributes or is used to distribute fluids to at | east one capture vessel.
EXAMPLE 22 [ 0095] The followi ng exanpl e descri bes a nmethod of

controlling a well conprising at h%%ﬁﬁ%]teg? step of assenbling conponents of
a marine contai nment systemt hat 3 subsea contai nnent assenbl y.

The marine contai nnent systemis selected fromany one of the exanples of a

marine contain i : i @ﬁw_ﬁ ted
from any one o@? ﬂz R{iﬁ&gﬁhef%ﬁ‘?E@ﬁ%@@gﬁhsgf?%‘.ﬁr?,%% he et gﬁﬁ 8%) @g%%%(?ﬁ%}) ﬁgng a
wel | i gisoledd heeinsikeivdifiwlt suchehdrahdreds homidreinicad ronheeasn bbevesit e aipture

installing the subsea contai nnent assenbly on the well to be controll ed.
caisson and the blowout preventer.

EXAMPLE 13

[0086] A marine well containment system capable of producing fluids from a
marine oil and gas well comprising at least one capture caisson, a subsea containment assembly
installed on the exterior of at least one capture caisson; a riser assembly, and a capture vessel
connected to the riser assembly. The capture vessel is capable of receiving fluids produced by
the well, receiving fluids captured by at least one capture caisson, receiving fluids captured by
the subsea containment assembly, receiving fluids piped through the riser assembly to the capture
vessel or any combination thereof. The riser assembly further comprises a vertical pipe riser and
or a flexible riser. The riser assembly is connected to the subsea containment assembly through

at least one flexible jumper, at least one umbilical or any combination thereof,
EXAMPLE 14

[0087] The marine well containment system selected from any one of the examples
disclosed herein is modified such that at least one capture caisson is capable of forming a seal

with the seabed.
EXAMPLE 15

[0088] The marine well containment system selected from any one of the examples
disclosed herein is modified such that at least one capture caisson forms a mechanical connection

with the subsea containment assembly.
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EXAMPLE 24 [0097] Sel ected from any one of the exanples disclosed herein,
the nmethod of controlling a well is nodified such that the nethod further
conpri seswbheixtieqasof installing a capture cai sson over pcharsp@hlosdsos be
controlled such that the step of installing the capture caisson is
performed before the step of installing the subsea contai nnent assenbly.
EXAMPLE 25 [0098] Sel ected from any one of the exanpl es disclosed herein,
the nethod of controlling a well is nodified such that the step of

installing the capture caisson fug%&]ﬂ%]gngri ses the step of enclosing a
bl owout preventer. WO 2012/ 01264 091/ 044873 23 EXAMPLE 26

[ 0099] Sel ected from any one of the exanples disclosed herein, the nethod of
[0089] The marine well containment system selected from any one of the examples

disclosed herein is modified such that a second capture caisson encloses a first capture caisson

and the subsea containment assembly is exterior to the second capture caisson.
EXAMPLE 17

[0090] The marine well containment system selected from any one of the examples
disclosed herein is modified such that the subsea containment assembly has a permanent
mechanical connection to at least one capture caisson, either the first or the second capture

caisson.
EXAMPLE 18

[0091] The marine well containment system selected from any one of the examples
disclosed herein is modified such that the permanent mechanical connection prevents fluids

produced by the well from escaping the capture caisson.
EXAMPLE 19

[0092] The marine well containment system selected from any one of the examples
disclosed herein is modified such that the marine well containment system is mechanically

connected to a variety of surface components.
EXAMPLE 20

[0093]  Also, the marine well containment system selected from any one of the

examples disclosed herein is modified such that it is connected to a turret module.
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controlling a well is nodified such that the subsea contai nment assenbly
installed on the well to be controlled is connected to the capture caisson.
EXAVMPLE A¥o[20ib2Qp&el ected from any one of the exanpl es dcsalsosemdadses ei n,
the nethod of controlling a well is madified such that the nethod further
conprises the step of formng a seal between the capture caisson and the
seabed. EXAMPLE 28 [0101] Sel ected from any one of the exanpl es discl osed
herein, the nmethod of controlling a well is nodified such that the nethod
further conprises the step of forggggﬂﬁggﬁ?hanical connecti on between the
capture cai sson and the bl owout p t he subsea contai nnment assenbly
or both. EXAMPLE 29 [0102] Sel ect ed fronlany one of the exanples disclosed

herein, the magdgg@]t ofy &faﬁfolh(%#) kHeNStafplte sclo&d%?lélﬁ igch %ﬁ@ dfs&@gedtelﬁ%ngfcg hod

further conpri he step of conne tlng a riser ‘assenbly to the su

cont ai nfrértmairendl gontakiment Bestén semodisisd® pduhyth4t ulid fudkeacconairing®s asemblytis cal
pipe riser and a flexible riser. EXAMPLE 30
connected to a subsea manifold. The subsea manifold distributes or is used to distribute fluids to

at least one capture vessel.
EXAMPLE 22

[0095] The following example describes a method of controlling a well comprising
at least the step of assembling components of a marine containment system that includes a subsea
containment assembly. The marine containment system is selected from any one of the examples

of a marine containments system as disclosed herein.
EXAMPLE 23

[0096]  Selected from any one of the examples disclosed herein, the method of
controlling a well is modified such that the method further comprises the step of installing the

subsea containment assembly on the well to be controlled.
EXAMPLE 24

[0097]  Selected from any one of the examples disclosed herein, the method of
controlling a well is modified such that the method further comprises the step of installing a
capture caisson over the well to be controlled such that the step of installing the capture caisson

1s performed before the step of installing the subsea containment assembly.
EXAMPLE 25

[0098]  Selected from any one of the examples disclosed herein, the method of
controlling a well is modified such that the step of installing the capture caisson further

comprises the step of enclosing a blowout preventer.
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[ 0103] Sel ected from any one of the exanples disclosed herein, the nethod of
controlling a well is nodified such that the nethod further conprises the
step of owonectiibgst he riser assenbly to a capture vessebr/@gpalihgrsapt ure
vessel is capable of receiving fluids2sfromthe well to be controlled. WO
2012/ 012648PCT/ US2011/ 044873 24 EXAMPLE 31 [0104] Sel ected from any one of

t he exanpl es di scl osed herein, the nethod of controlling a well is nodified
such that the nethod further conprises the step of form ng a nechani cal
connection between the subsea con#ggﬂafgapéssenbly and t he bl owout
preventer. EXAMPLE 32 [0105] Sel ec ny one of the exanpl es disclosed
herein, the nethod of controlling a well is nodified such that the marine

wel | contai NITEfpoRy St SMRULHSH! shyf bt GSthPreRdpRE dRMAREROLAVRHL mPhEY Bt er
from escapi ng. MPLE 33
controlling a well is modified such that the subsea containment assembly installed on the well to

be controlled is connected to the capture caisson.
EXAMPLE 27

[0100] Selected from any one of the examples disclosed herein, the method of
controlling a well is modified such that the method further comprises the step of forming a seal

between the capture caisson and the seabed.
EXAMPLE 28

[0101]  Selected from any one of the examples disclosed herein, the method of
controlling a well is modified such that the method further comprises the step of forming a
mechanical connection between the capture caisson and the blowout preventer, the subsea

containment assembly or both.
EXAMPLE 29

[0102]  Selected from any one of the examples disclosed herein, the method of
controlling a well is modified such that the method further comprises the step of connecting a
riser assembly to the subsea containment assembly, and the riser assembly further comprises a

vertical pipe riser and a flexible riser.
EXAMPLE 30

[0103]  Selected from any one of the examples disclosed herein, the method of
controlling a well is modified such that the method further comprises the step of connecting the
riser assembly to a capture vessel, and the capture vessel is capable of receiving fluids from the

well to be controlled.
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[ 0106] Sel ected from any one of the exanples disclosed herein, the nethod of
controlling a well is nodified such that the subsea contai nnent assenbly
further owoRoizAass8 plurality of adaptors and connect or pcThRSAMRlols3s
[0107] Sel ected from any one of the exanples disclosed herein, the nethod of
controlling a well is nodified such that the plurality of adaptors and
connectors are capable of interacting with one or nore of the foll ow ng
selected fromthe group consisting of a well head, a bl owout preventer
stack, a |l ower marine riser packagigaaﬁbg gasing string. EXAVPLE 35
[0108] Sel ected from any one of th &l di scl osed herein, the nethod of
controlling a well is nodified such that at |east one of the plurality of

adaptors and c to i fi d i il uk g ovi de
e T e

accomuo@tadlingt alvedists modifisdisenthgatugemethod ffighurednipoiseothersdp wefdrming a
backpressure, configured to facilitate a well shut-in or a conbination

t her eofmechypicad gomeatredgHGEN US2ubsga@engmmeptassoahlpiaEl g blowout preventer.

EXAMPLE 32

[0105]  Selected from any one of the examples disclosed herein, the method of
controlling a well is modified such that the marine well containment system prevents fluids

produced by the blowout preventer from escaping.
EXAMPLE 33

[0106]  Selected from any one of the examples disclosed herein, the method of
controlling a well is modified such that the subsea containment assembly further comprises a

plurality of adaptors and connectors.
EXAMPLE 34

[0107]  Selected from any one of the examples disclosed herein, the method of
controlling a well is modified such that the plurality of adaptors and connectors are capable of
interacting with one or more of the following selected from the group consisting of a wellhead, a

blowout preventer stack, a lower marine riser package and a casing string.
EXAMPLE 35

[0108]  Selected from any one of the examples disclosed herein, the method of
controlling a well is modified such that at least one of the plurality of adaptors and connectors is
configured to vent fluids, configured to provide a port through which an inhibitor may be
injected, configured to accommodate at least one subsea gauge, configured to control well

backpressure, configured to facilitate a well shut-in or a combination thereof.
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[ 0109] Sel ected from any one of the exanples disclosed herein, the nethod of
controlling a well is nodified such that the subsea contai nnent assenbly
has a t hrwe aamigdasi gn conprising three rans and furt hepceapiinldes’a
plurality of connections wherein the monnections have a flange design and
wherein the connections are configured to connect with at |east one
adapter. EXAMPLE 37 [0110] Sel ected from any one of the exanples discl osed
herein, the nmethod of controlling a well is nodified such that each ram has
choke and kill ability. EXAMPLE 3% A [0111] Sel ected from any one
of the exanples as disclosed here %;PﬂﬁgEé@thod of controlling a well is
nodi fi ed such that the nethod i ncorporates at |east one discl osed exanple

or at least ongighpcl 93&dePIBRtLEN. Of e ARNHAS ikl AOLR! BTREmaY 3Fem

capabl e of producing rom-a marine ol gas we EXAVMPLE 3

[ 0112] cSeat@itiges well aymadiyied Bechahattthe sebsenginesnaat dsseaibbsked dareeirim dekign

met hod of controlling a well is nodified such that the nethod incorporates
at | easpmprEng Hired @ms 288 dethes compiies ¢l pharalitycrisonastans whereip dkgpeanections

i ncorporates, entire aspects .of . a disclosed enhodi nent, incor.porates aspects
of a1 | T & PSBn ETpotRrEbiial he RREaS e oo B bt RO M FR ERon o
parti ahgofieentire aspects of all disclosed enbodi ments or exanpl es.

[0113] Al'though the present invention and its advantages have been
described in detail, it should be understood that various changes,
substitutions and al terations canEXeAMBOE 3herein w thout departing fromthe
spirit and scope of the invention as defined by the appended cl ai ns.

Mor eover, the scope of the present application is not intended to be
limited to thel b 0 159lerters rgpamyus®oafl tho £2gmples disclosed herein, the method of

controlling a well is modified such that each ram has choke and kill ability.
EXAMPLE 38

[0111] Selected from any one of the examples as disclosed herein, the method of
controlling a well is modified such that the method incorporates at least one disclosed example or
at least one disclosed embodiment of a marine well containment system capable of producing

fluids from a marine oil and gas well.
EXAMPLE 39

[0112] Selected from any one of the examples as disclosed herein, the method of
controlling a well is modified such that the method incorporates at least one partial aspect of a
disclosed embodiment or example, incorporates entire aspects of a disclosed embodiment,
incorporates aspects of all disclosed embodiments or examples, or incorporates a combination of

partial or entire aspects of all disclosed embodiments or examples.

[0113] Although the present invention and its advantages have been described in
detail, it should be understood that various changes, substitutions and alterations can be made
herein without departing from the spirit and scope of the invention as defined by the appended

claims. Moreover, the scope of the present application is not intended to be limited to the
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26 particul ar enbodi nents of the process, nmachi ne, manufacture, conposition
of matter, neans, nethods and steps described in the specification. As one
of ordi nayy 2kidibesgsn the art will readily appreciate freoridseodiosazosure of
the present invention, processes, nacli nes, manufacture, conpositions of
matter, means, nethods, or steps, presently existing or later to be

devel oped that perform substantially the sane function or achieve
substantially the sanme result as the correspondi ng enbodi ments descri bed
herein may be u i zed accordin . ent i nvention ccordin , the
append @K ﬁ%‘%%(hl@epﬁtozﬁﬁ%@chcﬁ fﬁ’&% &P‘E ﬁ“thé?rPP%SH}%‘eOfA epr”(S’g ses
machi n S.

w0 201 TR LA SR ﬁ%@?@eggéa@kl e ot oFERLD s R e 10 1 BLEPD .
wel | cappra¢ingefdm stst dsoleapabf ehcofprq@emdmcem@nf Ipticdsed, rmm}ﬁnaspmanefamfe and
gas well conprising: a blowut preventer; a subsea contalnnent assenbly
connecre@pesiianief Blaboo teapy @@&wﬁéror SED$, |p§fé¢nthfsf§<é%g Pr lasgide bf devetaped ﬂypér

assenbl furth ses i cal €M1 se flexible rlse and

whor o RAEHE R ALRhE Sits MG ar ot ES et HESanBUBATontlt drert 2Sbeml v
corresponding embodiments described herein may be utilized according to the present invention.
Accordingly, the appended claims are intended to include within their scope such processes,

machines, manufacture, compositions of matter, means, methods, or steps.
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a capture vessel connected to the riser assenbly; wherein the capture
vessel is capable of receiving fluids produced by the bl owut preventer,
capt ur ed W 20iM1sa8sea cont ai nnent assenbly, piped throwgh/usbe1oisses
assenbly to the capture vessel or a conbination thereof. 2. The marine well
contai nment systemof claim1, wherein the subsea contai nnent assenbly has
a nechani cal connection to the bl owout preventer. 3. The marine well
cont ai nment system of claim 2, wherein the permanent mechani cal connection
prevents fluids produced by the bIo¢§ghwgreventer fromescaping. 4. The
mari ne well containnment systemof c , Wherein the subsea contai nnent
assenbly further conprises a plurality of adaptors and connectors. WO
2012/ 012648PCT §gﬁ%ﬁ&?§f§73 28 5. The marine well contai nnent system of
claim4, wherein the plurality of adaptors and connectors are capabl e of
interacting with one or nore of the follow ng selected fromthe group

consi sting of 1a wehirireack]l cnhilimnettysphevapableof ptodaking duidewer marine riser
package and a casing string. 6. The marine well containnent system of claim
4, wherein at | elom agpainsfoikand ggs wellcomprivhg adapt ors and connectors is
configured to vent fluids, configured to provide a port through which an

i nhi bitor may be Lf'ecéﬁg %onfigured to accommpdate at | east one subsea
gauge, confi gur edP}8UbHFY BT wel I backpressure, configured to facilitate a
wel | shut-in or a conbination thereof. 7. The marine well contai nment
system of claim Qrsuﬁ’é@aeéo%'tari‘nrhé}ﬁa&%ﬁﬁsﬁcoﬁﬁé&&!tﬂ'ﬂmm@&i‘aml y further -
conprises three rans and a plurality of connections wherein connections are
configured to copmeatteri t h at | east one adapter. 8. The narine wel |

contai nment systemof claim?7, wherein each ram has choke and kill ability.

ariser assembly, wherein the riser assembly further comprises a
vertical pipe riser and a flexible riser and wherein the riser

assembly is connected to the subsea containment assembly;

a capture vessel connected to the riser assembly; wherein the
capture vessel 1s capable of receiving fluids produced by the
blowout preventer, captured by the subsea containment assembly,
piped through the riser assembly to the capture vessel or a

combination thereof,

2. The marine well containment system of claim 1, wherein the
subsea containment assembly has a mechanical connection to the

blowout preventer.

3. The marine well containment system of claim 2, wherein the
permanent mechanical connection prevents fluids produced by the

blowout preventer from escaping.

4. The marine well containment system of claim 1, wherein the
subsea containment assembly further comprises a plurality of

adaptors and connectors.
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9. A marine well containment system capable of producing fluids froma
marine oil and gas well conprising: a capture caisson; a bl owut preventer

capabl e olopouedseg fl ui ds wherein the bl owout prevent ectis2@n0kased in

t he capture caisson; a subsea contai msent assenbly installed on the bl owut
preventer wherein the subsea containnent is exterior to the capture

cai sson; WD 2012/ 012648PCT/ US2011/ 044873 29 a riser assenbly, wherein the
riser assenbly further conprises a vertical pipe riser and a flexible riser

and wherein the rjser _.ass |y .is connect to,the subsea contai nnent
RSenbly: capt BrETRRESERT CobBeEaNEn EhEaiT 4e¥ T2EdRb! v whor o ¢ he
capture vessel i 15@,@3&1 Brol88 b flUEdshRP6H : tihe bl owout
preventer, captu?g fﬁgﬂégﬁture gg%ggén,g%apfhre%%§§ %ﬁe subsea

cont ai nment asseaid o, mgat pethetfblicauigh sdidveed frqr theagsgndinyistige 6the capture
vessel or a conbination thereof. 10. The marine well contai nment system of
claim9, whereinateBheagdpt blpwortdirewsier siacls apemtranainefisthi ng a seal with the

seabed. package and a casing string.

6. The marine well containment system of claim 4, wherein at least
one of the plurality of adaptors and connectors is configured to
vent fluids, configured to provide a port through which an inhibitor
may be injected, configured to accommodate at least one subsea
gauge, configured to control well backpressure, configured to

facilitate a well shut-in or a combination thereof,

7. The marine well containment system of claim 1, wherein the
subsea containment assembly further comprises three rams and a
plurality of connections wherein connections are configured to

connect with at least one adapter.

8. The marine well containment system of claim 7, wherein each ram

has choke and kill ability.

9. A marine well containment system capable of producing fluids

from a marine oil and gas well comprising:
a capture caisson,

a blowout preventer capable of producing fluids wherein the

blowout preventer is enclosed in the capture caisson;

a subsea containment assembly installed on the blowout preventer

wherein the subsea containment is exterior to the capture caisson;
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11. The marine well containnment systemof claim9, wherein the capture

cai sson forns a nechani cal connection with the bl owout preventer, the
subsea cowbavimpdssassenbly or both. 12. The nmarine wel pceanb@ipmsni system
of claim9, wherein there is no nechami cal connection between the capture
cai sson and the bl owout preventer. 13. The marine well containnent system
of claim9, wherein the subsea contai nnent assenbly has a pernanent

mechani cal connection to the bl owout preventer. 14. The marine well

cont ai nment system of cl % m Jh% .wherein th pﬁ{r nent nechani cal connection
prevents fluids pHEddcEd b&r“f iy S%ﬂtaSW@% P EPYPEStapi ng. 15. The
marine well contal e ipe%iééltaﬁﬁ‘acﬁex 184168: Ind WRELE! tBe i subsea cont ai nnent

assenbly further conprises a plurality of adaptors and connectors. WD

2012/ 012648PCT/ Us2erhily @dddinectd@Diokhe subber dvataimmeentedsbmblynt ai nnment  syst em of
claim15, wherein the plurality of adaptors and connectors are capabl e of
interacting with one or nore of the follow ng selected fromthe group

consi sting of a helntHeaesselcopnesigsite theriesgeasenblyt whweinghd ower marine ri ser
package and a casing string. 17 The marine well contai nment system of

clai m 15, wher ei FP4 elVPeSé%]..tlgBE}Péb]SfO}-.{%glV gJﬂ’éﬁisiHrQA%F&)Eﬂﬂﬁt ors and connectors
i's configured tOblﬁb%htcérhwngs?;ca?ﬁ?édlg){hégapttlﬁeQéi@é()h,d@agﬂlr&PWthEhrOugh whi ch an
i nhibitor may be injected, contigured to accomopdate at |'east one subsea
gauge, confi gur eshbsen catuinmmmdnt wskinblyapippd dsauighehe i@nhisgmblydot o facilitate a
well shut-in or a conbination thereof. 18. The marine well contai nnent
system of cl ai m e copfaieaiepset pred conpyrHion redfnnent assenmbly has a three ram
design conprising three ranms and further conprises a plurality of

connecti ons erejn the connect.ions have a flapge, design and wherein the
connections \Q/p'e ?Ben?lfl rtljer‘g%[]f%ﬁ%%%ﬁ%éyg%nto dﬁm Pg‘gl_%?relgﬁ% adapter. 19. The
EHH nebwle! ![ cont g{yMTe BiissoU 3¢ @Rk of foRinMekSeaiel Bk ReMBdgh ram has choke and
[ ability.
11.  The marine well containment system of claim 9, wherein the

capture caisson forms a mechanical connection with the blowout

preventer, the subsea containment assembly or both.

12.  The marine well containment system of claim 9, wherein there is
no mechanical connection between the capture caisson and the

blowout preventer.

13. The marine well containment system of claim 9, wherein the
subsea containment assembly has a permanent mechanical

connection to the blowout preventer.

14.  The marine well containment system of claim 13, wherein the
permanent mechanical connection prevents fluids produced by the

blowout preventer from escaping.

15.  The marine well containment system of claim 9, wherein the
subsea containment assembly further comprises a plurality of

adaptors and connectors.
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20. A marine wel
marine oil and g

2012/ 012648PCT/ US2011/ 044873 31 a rismr assenbly,

assenbly further

a capture vesse
vessel is caggm
capture cai sson
the riser assenb
mari ne well cont

| contai nnent system capable of producing fluids froma
as well conprising: a capture caisson; a subsea contai nnent
assenbl y wobaldiesison the exterior of the capture cai ssoI/usY1/044873

wherein the riser

conprises a vertical pipe riser and a flexible riser and
wherein the riser assenbly is connected to the subsea contai nnent assenbly;
connected to the riser assenbly; wherein the capture

f receiving fluid d by the well, captured by th
Tudnebicael o tmtiitulh o Ei Aot bl - pi ped-t bt ough

g]%ﬁlrr]ath 6%2@@1@2&1& oM RERN o0 Eaﬁﬁ%ﬁ)ﬁlﬁ@?ﬂh@r{mﬁher eof. 21. The

nt system of clalim 20,

e capture caisson is
capabl e of form og @ maabf wetfblldwieg sdadetror zhe gibw comsistie ofel |

cont ai nnent

system of claim 20, wherein the capture caisson forns a nmechanica
connection with &HMellkaagseblowen Mpyehienstags §epMitynarig rissthe mari ne wel |

cont ai nment syst
the capture cais
second capture c

17.

18.

19.

20.

em of cl

i m.20, wherein a second capture cai sson encl oses

a 2
BASHOSEAMALASIBE BB cont ai nment assembly is exterior to the

ai sson.
The marine well containment system of claim 15, wherein at least

one of the plurality of adaptors and connectors is configured to
vent fluids, configured to provide a port through which an inhibitor
may be injected, configured to accommodate at least one subsea
gauge, configured to control well backpressure, configured to

facilitate a well shut-in or a combination thereof,

The marine well containment system of claim 9, wherein the
subsea containment assembly has a three ram design comprising
three rams and further comprises a plurality of connections wherein
the connections have a flange design and wherein the connections

are configured to connect with at least one adapter.

The marine well containment system of claim 18, wherein each

ram has choke and kill ability.

A marine well containment system capable of producing fluids

from a marine oil and gas well comprising:
a capture caisson;

a subsea containment assembly installed on the exterior of the

capture caisson;
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24. The marine well contai nnent system of claim 20, wherein the subsea
contai nnent assenbly has a permanent nechani cal connection to the capture
cai sson. wb.20ibha2ém@ri ne wel |l contai nnent system of cl ai wczdis20heasrn t he
per manent mechani cal connection prevents fluids produced by the well from
escaping. 26. The marine well contai nment system of claim20, wherein the
subsea contai nnent assenbly further conprises a plurality of adaptors and
connectors. WD 2012/ 012648PCT/ US2011/ 044873 32 27. The marine wel
cont ai nment system of claim 26, .wherein the plurality of adaptors and
Connector s ar s cAPMBISEERYY. NGl OE Hae vt OShET bR SRt he. fol | ow ng
sel ected frOm t NGeER e TROSIA MAIRL righr 88 LiteRfh ménlihovout prevent er
stack, a lower marine riser paékage and a casing string. 28. The marine
wel | cont ai nnent asyablenis afnnedted 1 tREsubsdregoatamnadnt hgamblypne of the plurality
of adaptors and connectors is configured to vent fluids, configured to
provi de a port through which an inhibitor nmay be injected, configured to
accommpdat e at | @eapturgyesssldoseestegddadee riscoapegelyewhereindent r ol wel |

backpressure, confiqured to facilitate.a | shut-in.or conbi nati on
Cher bof - 20, The it Kevwet prgBRehraHEHe L by do. Wher o n ¢ he
subsea cont ai nmegl,AsS By YaftaR @iskdl, g%uq@grb Belsghsegonpri sing three rans
and further conprises a plurality of connections wherein the connections
have a fl ange desomginaed avdeatbéy, pipct ehronghnte tikansseanbéy oalhd | gured t o connect
with at | east one adapter. 30. The marine well containnment system of claim

29, wherei n eachCIPaHT Hexselrgleemiigtien thereghi | i ty. 31. A net hod of
controlling a well conprising the steps of: assenbling conponents of a

mari ne cont ai,nme systemwherein the mari.ne. cgnt ai npent. system i ncl udes a
subsea contaﬁﬁhei%eg%%%%%ﬂ?@“?%@?%ﬁﬁy%anpﬁgﬁgﬁg@ég“%%%gginnent assenbly on
the well to be cepir@thi®dn is capable of forming a seal with the seabed.

22. The marine well containment system of claim 20, wherein the
capture caisson forms a mechanical connection with the subsea

containment assembly.

23. The marine well containment system of claim 20, wherein a second
capture caisson encloses the capture caisson and the subsea

containment assembly is exterior to the second capture caisson.

24. The marine well containment system of claim 20, wherein the
subsea containment assembly has a permanent mechanical

connection to the capture caisson.

25. The marine well containment system of claim 24, wherein the
permanent mechanical connection prevents fluids produced by the

well from escaping.

26. The marine well containment system of claim 20, wherein the
subsea containment assembly further comprises a plurality of

adaptors and connectors.
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32. The nethod of claim31 further conprising the step of: WO

2012/ 012648PCT/ US2011/ 044873 33 installing a capture cai sson over the well

to be conyoabixd2éMerein the step of installing the captgraseaiil®sansi s

performed before the step of installiag the subsea contai nnent assenbly.

33. The nethod of claim 32 wherein the step of installing the capture

cai sson further conprises the step of enclosing a bl owut preventer. 34.

The net hod of clain133, wherein the subsea contai nnent assenbly installed

on the well controll?d i S connected.to. tB apt.ure cai sson. 35. The
| GrVIRGy

met hod of cl he maing,wrll eUHHRPERLTYSEROT SRim iy a seal between
the capture ca| S Hﬁl@?&ﬁgﬁo&%ﬁﬁ%%neﬁﬁm JQFaﬁEBlte%(P%t&fdctﬁ‘{%%lm 35 further

conprising the step ng a mechani cal ‘connection between the capture
cai sson and the bhcowandre pf tedollaving tdiectaibar shecroipeompiiig efssenbl y or bot h.
37. The nethod of claim 31, further conpr|5|ng the step of connecting a
riser assenbly t@weHkead bbleworiqnevniersnek . 83QENENYinewselr ei n the riser

assenbly further %1”%7;1 ses a vetrtl cal pipe riser and a flexible riser. 38.
The nethod of cl B9 AP A& P '@8npri sing the step of connecting the riser

assenbly to a capture vessel wherein the capture vessel is capable of
receiving fl %dsﬁlé&%ﬁmelw@éﬂtalﬁﬁeﬁ%%aaﬁweﬂ h|reds, vARreid BEleq®t hod of claim 34

further conprising the step of form hg a mechani ‘cal connection between the
subsea cont ai neatie @skeptotajityastchdbtershhdvmticctprsdy emtfggured to

vent fluids, configured to provide a port through which an inhibitor

may be injected, configured to accommodate at least one subsea

gauge, configured to control well backpressure, configured to

facilitate a well shut-in or a combination thereof,

29. The marine well containment system of claim 20, wherein the
subsea containment assembly has a three ram design comprising
three rams and further comprises a plurality of connections wherein
the connections have a flange design and wherein the connections

are configured to connect with at least one adapter.

30. The marine well containment system of claim 29, wherein each

ram has choke and kill ability.
31. A method of controlling a well comprising the steps of:

assembling components of a marine containment system wherein
the marine containment system includes a subsea containment

assembly;

installing the subsea containment assembly on the well to be

controlled.

32. The method of claim 31 further comprising the step of:
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WO 2012/ 012648PCT/ US2011/ 044873 34 40. The nethod of claim 39, wherein the
mari ne well contai nnent system prevents fluids produced by the bl owout

pr event erwbnoiym@segpi ng. 41. The method of clai m 39 whepeirnusthignsighsea
cont ai nment assenbly further conprises a plurality of adaptors and
connectors. 42. The method of claim41 wherein the plurality of adaptors
and connectors are capable of interacting with one or nore of the follow ng
selected fromthe group consisting of a well head, a bl owout preventer

stack, a lower marjpe riser package and a_.casing string. 43. The met hod of
cl ai m 41 wherein! pﬂpgég?pgﬁgmgﬁo W@fﬂﬁd%%ﬁ?@ﬁC§W“§ﬁgaﬁﬁﬁ?land connectors
is configured to I J i t hrough whi ch an
i nhi bitor may be&¥§F 8%gﬁ?ﬂ§§ﬁ§?§%?ggE%%”g%?%%ﬁ% g?ggg?qF%ast one subsea
gauge, confi gur estep of inaalling khewabdea bamkipnessassenblgonfi gured to facilitate a
wel |l shut-in or a conbination thereof. 44. The nethod of claim43 wherein

t he subsea contai nment assenbly has a three ram desi gn conprising three
rams and furt3laerTb@)ﬁlﬁﬂlpéégdalﬁpg%uwhﬁfﬂnyh@ﬂeﬁz@ffﬂﬁétélﬂliﬂﬁﬁlﬁ Gapldreei n t he

connections have _a flgn e deﬁ%%n ﬁ%dch rein.th 1conntections are configured
to connect with SHSSPRRUHICHRIMRIRSS ISP 25 IR ARIREAY0f ¢l ai m 44 wher ein
each ram has chogg.gfd kill ability.

34. The method of claim 33, wherein the subsea containment assembly
installed on the well to be controlled is connected to the capture

caisson.

35. The method of claim 34 further comprising the step of forming a

seal between the capture caisson and the seabed.

36. The method of claim 35 further comprising the step of forming a
mechanical connection between the capture caisson and the

blowout preventer, the subsea containment assembly or both.

37. The method of claim 31, further comprising the step of connecting
ariser assembly to the subsea containment assembly, wherein the
riser assembly further comprises a vertical pipe riser and a flexible

riser,

38.  The method of claim 37, further comprising the step of connecting
the riser assembly to a capture vessel wherein the capture vessel is

capable of receiving fluids from the well to be controlled.

39. The method of claim 34 further comprising the step of forming a
mechanical connection between the subsea containment assembly

and the blowout preventer.
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40.

41.

42.

43.

44.

45.

34

The method of claim 39, wherein the marine well containment
system prevents fluids produced by the blowout preventer from

escaping.

The method of claim 39 wherein the subsea containment assembly

further comprises a plurality of adaptors and connectors.

The method of claim 41 wherein the plurality of adaptors and
connectors are capable of interacting with one or more of the
following selected from the group consisting of a wellhead, a
blowout preventer stack, a lower marine riser package and a casing

string.

The method of claim 41 wherein at least one of the plurality of
adaptors and connectors is configured to vent fluids, configured to
provide a port through which an inhibitor may be injected,
configured to accommodate at least one subsea gauge, configured
to control well backpressure, configured to facilitate a well shut-in

or a combination thereof,

The method of claim 43 wherein the subsea containment assembly
has a three ram design comprising three rams and further comprises
a plurality of connections wherein the connections have a flange
design and wherein the connections are configured to connect with

at least one adapter.

The method of claim 44 wherein each ram has choke and kill

ability.
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