VELL MANAGEMENT SYSTEM CROSS- REFERENCE TO RELATED APPLI CATI ONS Not

Appl i cabl e. STATEMENT REGARDI NG FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT
Not Appl ive@b2/@t78BACKGROUND OF THE | NVENTI ON Fi el d of the Pav@sei/xameoThe
present invention generally relates to systens and nethods for the
econom cal managenent of hydrocarbon reserves |ocated beneath the ocean
floor. More particularly, the present invention relates to a general

service vessel adapted to WEL‘IEM%!NA‘@EMENTSY%Q‘EWFW“ ons and a

fl oati ng buoy connected to a conposite riser extending to one or nore
subsea wel | heads. In (N a ' ion relates to
nmet hods for servicing G%g%&égéﬁﬂ%@@égggiEghgﬁigfggﬁﬂ%%gﬁﬁﬁigion of the

Rel ated Art Prograns for recovering hydrocarbon reserves from beneath the
ocean fldor are AOAPBHIpP| ace. Like their |and-based counterparts, an

of fshore oilfield may have one or nore wells extending into a subterranean
formati on. Addi ti onal SEATUEMBNT REGARDING FEDERALIOGNEPONSOREBD required to
conduct offshore well operati RESERRCELOR DENSEOPRIENT ar e beneat h hundr eds
or perhaps thousand of feet of water. A typical prior art offshore drilling
and production 5¥&%%§Rﬁ&%&?b|e for recovering subsea hydrocarbon reservoirs
in an ocean environ t 1sillustrated in Figure 1. Cenerally, a
conventional offshore drillj A 400 ihcl udes an operations
facilit 810 at the ocean's Eggﬁiggoﬁéﬁgﬁﬁ; Hjéﬁ§?&§ﬁbéguipnent 14 | ocated
at the nudline 16 on the ocean floor h a deepwater field, i.e., where the
wat er is to&idéehthednvention| i sh a foundation on.the ocean floor for a
platform a floating facil.i 0, such .as floating riq.o )

e - sublrersi bl o 17 Sseftt iehifor GenpBG iR iy B5 pEmEler e e sepmameiet

oper at i ons. niGbsdAERNbS Kidrddafbolitdcts 1ddated dRndalrthd@Res HabRS Blorvphiibeady,
system 18 for supporting concentric tubular pipe strings, such as casing
and tubi ng 2% pigsenhipvenson selatopep | & eentrad seiigeh vessel adapied roaprformbathgell

ext endi into.the well bor 6...A.steel marine riser .28.extends fromto
Che subdga WY IcHe-epehopdida B tiof Spmibled M pppbsite et 6ifiding lo'ohe

or more subsea well heads. In a different aspect, the present invention relates to methods

for servicing deepwater hydrocarbon fields.

Description of the Related Art

Programs for recovering hydrocarbon reserves from beneath the ocean floor are
20 now commonplace. Like their land-based counterparts, an offshore oilfield may have one
or more wells extending into a subterranean formatioﬁ. Additional equipment and
facilities, however, are required to conduct offshore well operations because these wells
are beneath hundreds or perhaps thousand of feet of water. A typical prior art offshore
drilling and production system suitable for recovering subsea hydrocarbon reservoirs in an

25  ocean environment is illustrated in Figure 1.

Generally, a conventional offshore drilling and production system includes an
operations facility 10 at the ocean’s surface 12 and production equipment 14 located at the
mudline 16 on the ocean floor. In a deepwater field, i.e., where the water is too deep to
establish a foundation on the ocean floor for a platform, a floating facility 10, such as a

30  floating rig or semi-submersible vessel, is used to conduct drilling and intervention
operations. Equipment at the mudline 16 can include a subsea wellhead system 18 for

supporting concentric tubular pipe strings, such as casing and tubing 22, within a



In prior art systens, the floating platform10 is towed to a | ocation
general ly above a subsea field. Thereafter, the floating platformis used
as a basevooxot783 |, conpl ete, produce and possi bly wor kKovRET/OR&/1760NDr €
wells. Typically, the floating platformremains at this |location for the
duration of the productive |life of the subsea field. This floating platform

conti nues t eutides wetibedd@4 Wil e cagink agé tbitd Bgeifg fitd €HRSwelEbrB 285 AMBteél
stinmulation, intervention, workover and drillin | ateral bores. Floating

f
platforns afrigeresry ivrds fioputosthe Hesat wellkorehdp éhefdentigaotrtionn i hst and
decades Of Servi g pkif: %E@ggﬁg@%g@éﬁﬂg !pﬁé&f&%gf%iysc{ohgﬁgot hﬁ%ﬁﬁn‘ng&}e&ﬁ%

pl atforns nust neet ri gl es”rnpose ontro

gover nment abb@t Heubdey. fidllUSThésaftes, Wl flodti@Whlatfodm iiS ue@l as!ACHABIOR &6l
floating platforms to cost upwards of one billion dollars to construct and
bring into sempletses pragbica 3né pessiblevarkoyeroms @ appreavellsosTyrieallye itk Beativigt h a

floating pl I I bg selective.in anni a deyel opi ng
deepwat er fﬁfealfttggtﬁlré? %ﬁ,a?\éﬁ%&taﬁ%@ teforf el sﬁfoﬁ?a?tetrtllg\%&i%gv%g@eeﬂfﬁgl Supg?
produce hydifieriar DB Fldating pidtfoh ddhntifantbi Beyude@ fof fas@twdlhbérvicitigt dbatioap) t al

outlay can be targeted for exploitation. This substantial capital outlay
not only redidess Velbstiuplgtien,ghtesreantpi| workpesrdwmd dsillingapKletera doress Hlpaing

profitabilit f each field ultimately sel.ected.. As i.s also |1 kno

Rell oper at BACBS AL e Pl s Pt P IR 5% pedsit o TR doprd ot
particul@r WewiceaRarakshstears beHrchncdt.l DifichotheordAmgiphifddink Siist nResAgidat ed
with the early phases of well construction and conpletion. After one or

nmore wel | béalely ewdss dmpbbesiibyribe confpeléing zovemmeytah emtioritonfThysr as ivwedf t he
floating platformremins |argely.unchanged even thou | at er. .conpl] etion,
|t or vent | oRRoSt ik B0erBRE Fen dedoE PEFRRE G et Uriags pESTpERE ST by
perforned by, gordtrhiét@h8Bling Abis@iRt i on. These prior art well construction
and managenent systens have several drawbacks. For exanple, because each

deepwat er field Mesaushbefitheiendroions kapitahpeds|assostatdd, dith cafldromg it et

rates syfficient to rt. at. | east one, dedicated floati I or man
el ds. L7 no HaBeOr THoGRToHy SR e Hb AR SR dampraterybrighy iRty ar o
I eft undeveliprediclAd@ht harAhkpotddiat fPprRIuEE ﬁyd:l%é@t&ﬁé Regirgaest duhiielo!
construction, a phase taking up only a handful of years in the production

life of theoffie¢tithishmtiaheapithlamitlaf oan e traghted foTlewgloititoom. ik swifstantial epitali ce
liTe of a wel iy LOSS% RREAhY Gulbal SRR, 3 RidsTBSt also reduces the profitability
of each field ultimately selected.

20 As is also well known, well operators tyi)ically optimize the floating platform to
perform particular well operations such as drilling and logging efforts associated with
the early phases of well construction and completion. After one or more well bores are
drilled and completed, the general configuration of the floating platform remains largely
unchanged even though later completion, intervention, and workover operations for the

25  wells may be more easily performed by a different configuration.

These prior art well construction and management systems have several
drawbacks. For example, because each deepwater field must be individually capable of
hydrocarbon production rates sufficient to support at least one dedicated floating platform,
many fields, incapable of meeting this threshold profitability requirement, are left

30 undeveloped. Additionally, platforms are usually designed for well construction, a phase
taking up only a handful of years in the production life of the well that may last for
decades. Thus, for much of the service life of a well, these expensive platforms are less

than optimal for well production, workover, intervention and other servicing operations.
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than optimal for well production, workover, intervention and ot her
servicing operations. For exanple, the lifting and handling equi pnrent and

| ayout ofw@otd4388i ng platformmay be well suited to drillPpCcrase/and cenent
a well bore, but ill suited to carry out frac or stinulation operations or
specialized drilling operations. Another drawback is that well intervention
and servi ci Agr epeaidd, ithalifttgrndaapdiidpequsnanland afyioat ope fsameplatfaguirpgent ,
and material have been transported to the floating platform The

prepar at i on8¢ M Sued itaffilgeass sad cspmentd W@Héﬁ%@:t@g 115 geitedgioscasy Ruhdiac g a

| and- based gup! ¢ I : i prent and material s,
havi ng thesgtﬂlﬁ?ﬂgﬁ%&g%g%%lsg%gﬁécwggggﬁ%@gﬁﬁggﬁ% site, unpacking these
itens at the of f dhother Wedwbask tie, thandeB tinwrvegtibhead dehatiBg Wpktatiohdeyn dee
needed. Thus, the I%%itsti cs for well, servicing operations on a distant

of f shor & f | Berforagd plempeasnely savipachtn @nd dgalsried have herm transhettedetopligse.

The present g4j Ver e 'cl' @ﬂ 1 es |.OF t. | EF
SUMVARY OF iﬁh@&%&%%\l ?ﬁ’g ”%@B%rgtﬁqnql Irrld\;en i gllﬁlg 0%1? %em5§§r§1€<§ Seogﬁlfni’lcghl?&r%eslti on
of the suppoesrtading e landemsads aply cared opdbaiag thé nbbied hatdipeat Rad haeigr Y
process, including well construction, production, intervention and work

over. A exehpiing jhege dematnacked; dashipned; tacthe decllosite, grpasking thedel idenhmet thg a

wel | head an wel | .t el engt System.that recejves ele e ignals from
sensor o andoTaere et R oty BY SRR halit B8 neial uGiths Fretfife ban
invention fQallyesscis: spetfions 8n fal ddairt gfhdIe Yioatith FaFeHy hre RoMPRs Qlnd rddi@er | Ser
is formed of fatigue-resistant conposite material and preferably includes

enbedded wi A pdditional expsnsfects with the well telemetry system The riser has
a first end connegted tct>.a w[el | head angt?a iecond efﬁ-ﬂ connected to the buoy.
The buoy has a f FO&PIAG™ S1YeREMH OSSP Saebcinees O PI @ des a hat ch
covering a noonpool. The rBRE&FF KEIEEARYNOPUCHE N9 ER@opool and connects to
the hull generally below the buoy hatch. In the preferred enbodi nent, the
buoy i ncl udes t ellbe preseniiiaveniiomoptimibenths contigwonipuotthe syppashisirichures used

communi ¢cation wi.th,the | telenmetry systemyvia the.rjser edded..wi ri ng.
The ser §F oo cBULIPHHIS of e retean i Uyt o REURY L Erer T
operati ons. FFH’&@ct%&H, YihteR eN@SSAld w&w@f.em!%mpmf gtdpwathtRid ey tRGidel dn¥
having all the personnel, equipnment and materials necessary to carry out
any number of mws¢ wedle &Wm‘gragwoﬁ@adtandms webdeleinetry spsers| thptereseivesetlectdgdloy
the equi pnegllgnglrs]?ro%ée%rsérglamli Q&lﬁpment in the well. A preferred embodiment of the present

invention features a riser, a floating buoy and a service vessel.

20 The riser is formed of fatigue-resistant composite material and preferably
includes embedded wiring that connects with the well telemetry system. The riser has a
first end connected to a wellhead and a second end connected to the buoy. The buoy
has a floating or semi-submersible hull that includes a hatch covering a moonpool. The
riser passes through the moonpool and connects to the hull generally below the buoy

25  hatch. In the preferred embodiment, the buoy includes telecommunication hardware
and computer systems in communication with the well telemetry system via the riser
embedded wiring. The service vessel has a bay in which the buoy docks during
servicing operations. The service vessel is preferably a self-contained facility having all
the personnel, equipment and materials necessary to carry out any number of well

30 servicing operations. Service vessel personnel deploy the equipment and material into
the riser via the buoy hatch.

A preferred method of the present invention includes towing a floating drilling

rig buoy into a deepwater field to support initial well construction activity. Afier a well
' 3



the riser via the buoy hatch. A preferred nethod of the present invention
includes towing a floating drilling rig buoy into a deepwater field to
support wdvr/ed78wel | construction activity. After a wel | heeT/sermide | | ed
and nudl i ne equi prrent, such as a well head and the |ike, has been installed,
the floating drilling rig platformis towed away to support wel | operations
el sewhere. Pas e gyilledeand puidiine sevinmendych gs gt welihsad gndithe fike.bascheen
surface genﬁ{s?zhleg ﬁlg%oeatlhg%n\fﬁljrl# Hgaﬁatf&ﬁlels%wed\ﬁ]@ya rtg ﬂl?p&l’é%g ergt%m t eI y

noni tored usin t'hon system SeT V]
vessel is delsa\ahaaelih frt@plab@ tHe gowai e budyl ﬁ,l dhatioded @t Y Whterle stFfadEngherally
servicing operations. The servi ce vessel docks with the buﬁ% and draws the
buoy into tReOVSAYe grellhend. Baeswrll erviggrangnt e be emotely Ip@n@é esing|thsl eyt he
necessary eSMﬁEﬁ{&t @rpds g@}ner ! '@}heﬁ n(ﬁ%lr&i] etheI §§rv1c\é' a L&gs\f%t,[cﬁécf H% %

servi ci ng operations are conpl et’e, e gervi ¢é Vess
and sails t dedpwenteraicld RuigerfoRim JﬂeQernorI@élelclﬁé'l@)@:itﬁ)%gntI‘hb lMQIHe'v‘éébepﬂ&ﬁ@nt S a
nunber of advantages over the tgrlor art. For exanple, a deepwater field no

| onger requititsthg i ash depws| hatbuey mtOgthetbaysof theevesselat il“hgre@ﬁwrl sérmiger i g

can be utilize nber of off.shore | i el.ds Vi.n ver,
bocause  t he Eagyer Semab MRk try HaBnehandmv o JELE i B opnliiche
floating ri @nc@X¥aenRiig oiiceRiddB akPksBfletdNthe MBIVIALNANE Radté BfthObldY 88l sails
Furthernore, because the buoy is mich |ess expensive than a floating rig,
t he finkbci mthleaiglsthﬂoya)rlﬁa@/ due to weat her or accident is not as severe.
Even further, th con i.ned serV|c vess tes the need t
pack, ‘unpack, sh& :ﬁ\% llé‘éf&flf}]ﬁ@ﬁetse 8’? ngcigaaaaﬁg ot peor, ‘Hﬁ
advant ages wh} lexda@p@ meswatérrﬂémtﬂa%hgérl I‘ea\mﬁg Aasdicdted BB Ao CliRk Mhe
BRI EF DESCRI PTI ON THE DRAW NGS For a nore detail ed descri pt| on of the
preferred eﬂb@fahgrénﬂln@f rig Iven preewidizedi fov ennimbgr ofpEsheme eilfields savimgbevstrade

a prior o { VRRPRIREY BB P D RGP AT BT s st i 6"

illustrages ﬂahﬁiﬁg ﬁge&mﬁmﬁm@g ehefpkesh ﬁﬁ@%lﬁfeﬁmefar@nﬁﬁhhzé@n@qﬁﬁa%ré}nd

conpl etion system Fi gure 3Aillustrates a side-view of a preferred
enbodi ment because fhgduoy is much less expensive than a floating rig, the financial loss of a buoy

due to weather or accident is not as severe. Even further, the self-contained service
vessel eliminates the need to pack, unpack, ship, and stow equipment and material.
Other objects and advantages will be apparent from the following description
20  and claims.
BRIEF DESCRIPTION OF THE DRAWINGS
For a more detailed description of the preferred embodiment of the present
invention, reference will now be made to the accompanying drawings, wherein:
Figure 1 illustrates a side-view of a prior art offshore platform in a deepwater
25  environment;
Figure 2 illustrates side-view of a preferred embodiment of a well management
and completion system;
Figure 3A 1illustrates a side-view of a preferred embodiment of a riser
connection;
30 Figure 3B illustrates a side-view of an exemplary slip joint for a riser
connection;
Figure 3C illustrates a cross-sectional view of a preferred embodiment of a riser

and production tubing;



connection; Figure 3B illustrates a side-view of an exenplary slip joint

for a riser connection; Figure 3Cillustrates a cross-sectional view of a
pref erredvenbedssent of a riser and production tubi ng; Fi ge€®US@Q/A1rdoust r at es
a cross-sectional view of a riser and production tubing and their
respective enbedded wires; Figure 4Aillustrates a plan view of a preferred
enbodi ment of a bigoyg 3Piibustrated B drodsesstticabevicw ofi adeser iandvpodduetiqor exbingrand
enbodi nent qf . a buoy; Fi% g 4C illustrates a side view of an exenplary
base in a p y&%ﬁ?ﬁgﬁvt"ie gé)%di‘W?n over a preferred hatch of a buoy; Figure
4D illustrates a RS | [ ' XEAR e connect ed
wth a pref errethat cﬁAgﬁﬁ ghtgﬂi%/l;aﬁ F%guqfeﬁgzﬁﬁf?ﬁgtgrat elsltacgiﬂéﬁa g ’ view of a
buoy, in phant onFigmodRdlusioates psidé eiewed alpagfeired anlselimemtefadasel ; and Fi gure
5B illustrates a_side yiew of a huoy ored to a. service vessel. having
hydraul i b arm eFHE 4%11 W%Eatsm?ge PV Al B PR bP 19 Rep-CTRRECHREIIRRAD
ENVBODI MENT ﬁ%}go ds of the present invention enable the

ef ficient aﬁg&ea@é%%%% mfr%dgﬁént of deepwater oilfields throughout the

i fe of the undeFignredD hiluktratea nlaoossisectmnaiodides viewadfainréxsmpladybise chingidsted 2,
there is shown a fielcg managenent and conpl eti on system (hereinafter

" managenent Ve amEreyredateluefiaiiod: i n a deepwater field 32 for producing

hydr ocarbons fro : VAL 4 6. 3 '

wel | head 38 t hat F}ggr %%Aégllgga%%%%ﬁt caéﬁ%@u%hﬁq\ﬁﬁ]géoﬁggogg%tggfp !révf%f%/(?bay

ref err et t oinm $civicevassel] and0, in a wel | bore 42. For sinplicity, structures
such as productign trees, underground piping, and subsea storage tanks are
not shown as t heFigutsseBalustistcscerignvisiool @ Bhoyappriedie atssraerevessel drgingar y
skill in th : r 1 m@agerrent systeminplenented in this

exenpl ary eﬁzclﬁ%%}\cﬁ@r??eﬁ%a%ﬂ@gges a‘riser 50, a buoy 80 floating on the ocean
surface and a ser DERANESSPESCRIPTIBNSOF THE PREFERREDENBODIMENDr gui di ng
wel | equi pnent, such as bottonhol e assenblies, and_a work string fromthe
wat er surface toThe|systeagandgmethgds of dhaprgsent fivention enable the efficient and

15  economical management of deepwater oilfields throughout the life of the underlying

hydrocarbon reservoirs. Referring now to Figure 2, there is shown a field management
and compleﬁon system (hereinafter “management system”) 30 deployed in a deepwater
field 32 for producing hydrocarbons from a well 36 at the mudline 16. Well 36 can
include a wellhead 38 that is used to support casing and tubing, collectively referred to

20  with numeral 40, in a wellbore 42. For simplicity, structures such as production trees,
underground piping, and subsea storage tanks are not shown as their use and placement
would be apparent to one of ordinary skill in the art. ‘A preferred management system
implemented in this exemplary environment includes a riser 50, a buoy 80 floating on
the ocean surface and a service vessel 100.

25 Riser 50 provides a conduit for guiding well equipment, such as bottomhole
assemblies, and a work string from the water surface to well head 38. Additionally, in
instances where a drill or work string (not shown) disposed within riser 50 conveys
fluids, such as drilling mud, into wellbore 42, those fluids can return to the surface via
the annular space between the inner drill or work string and outer riser 50. Moreover,

30 riser 50 may be used to bring produced formation fluids to the ocean surface. The
aforementioned purposes as well as the design of marine risers are well known in the
art. Accordingly, the present discussion is directed to advantageous features of riser 50

as utilized in a preferred embodiment of the present invention.
5



i nstances where a drill or work string (not shown) disposed within riser 50
conveys fluids, such as drilling nud, into wellbore 42, those fluids can
return t wobhzo48s face via the annul ar space between the i|iraBPUSAriléo or work
string and outer riser 50. Moreover, riser 50 may be used to bring produced
formation fluids to the ocean surface. The aforenenti oned purposes as well
as the design of RaseriSAds preferblydnbulaeind inehwdes arsutfhee end 52, Acwmodidl spginys4 t he

t di ion is di t t f fori 50
OV ped i o8 B aPisp e ShrsutereARd ST CRHECS e QuRt o ADEReSn o Sk FoRshs
preferably tobidimeadns | BothldesncRtiony hRC Brefitdbly2wakriBAl #ld SRENnSdang a

subsea end 56. Surface end 52 connects to buoy 80 and subsea end 56

connect s t o ewstdehendquisi diseontect featee ini tha sventahgredther afbihy coaestionghnsted

al so inclLude an rgenc ui ck di sconnect feature in the event that .either
of the c%nnéaef%ﬁ?%ﬂﬁn%%ag’éﬁ/g?évc?m@ﬁ?ﬂU&_ ‘iqdo‘ﬁ’éﬂéf’rtge\ﬂﬁ‘fcpgﬁ%&&t?l t he
art and wi |1 not Rhera86Se aldesrefetatfif féinted BoSsy pfsgoﬁqﬁosgﬂesﬁa@ﬁﬁf e{A?Q:'a}{ feor med
nostly of conposite material. As can be appreciated, buoy 80 w rise and
fall cycli cappigcidigd, buoyde avillwaseesnd fdhvelicalls Yine Be cwase wavee (heale issas).
connected tq buoy 80, _ri.ser 50 wi |l encqunter c i cal tension as puoy 80
ri ses and falPSHHSH ?@és §‘é1§1§.°temfplbé‘°¥§§’l F18e1150; éﬁL PREPURLEH cyelicak ESps10BA$ t o
fatigue fai bysesh Rsd®il ' .”Wlﬁli Lar -'@ymt -1 he
stresses irrpos%d b)s/ cyclflalésgﬁﬁ?glﬁés%egsn. T %cgélzcag%%gﬂg?rﬁglgh%ﬁgk terloafﬁtééjié or

t ubul ar $0 ut ifdilredn metdly dommpesifeanaterale\aes Yarggip limtaine ansthe Strdissg immp@ad iby

co- pendi ng U. ei pl.icatjon Serjial No. 09/ 0,81F1§, 981, Ei tled "Well System"”
filed on MayY2isal wagysn. ieckseiof ormpeie MAtERlsPR feylasy ubred wripeirgcgrboa |
pur poses. | I rst % L er terlals. . i di ng
simlar res?%%%g%e(a?@?%agtg ﬁsgulg ? g?ﬁisaé;&;vﬁnaﬁggleé@ﬁbe%%e ﬂ%iﬁﬁnm%@ g%ﬂl)’gue
resi stant mabABil ABS, titkudctiVeld Sgsremsfiled sn Magt 20)d 998 hehisk isvheteby inf@pofated
riser-as conppared to a glgt al ri ser-sgnd t her eby enabl es | ong term pl anni ng

for well inPEIGERRICeOr AlbRpIEEsSontt shewld bsudeistaode Roweyarsthet ether matsaialsso
may be @ssSi CONt i . l.ar j 0fi.d Qi e . .

Fubul ar & AP AUE AP HSiskl e Rlyc ey Bvojted Belisol SRR Juisns, g
connect i ons residuit ngpterials, iss@r asaOMposing, exteidsniad servicofifd oftiseAr asagnminédsto

al l ows these segnments to bﬁﬁ}‘ abricated_ in nore nmanageabl e | engt hs. However,

care nust bé MRERASPH ARk Hgrehp erdldonong tirhsPliatiREeAotadyd it eatighent s
to prevent %S]ﬁxglr’gﬁ?&raﬂd%ﬂ&ﬁ%ﬁ@nh%ﬁxf?tiés'.Ser 50. These desi gn consi derations

as well as ot actors inherent to design of risers for
Riser 50 may be a single continuous tubular or a series of joint segments of

20  tubulars. A single continuous riser eliminates the need to have watertight connections.
Making up riser 50 using a plurality of tubular segments allows these segments to be
fabricated in more manageable lengths. However, care must be taken in making up the
connections between adjoining segments to prevent sea water incursion into riser 50.
These design considerations as well as other factors inherent to design of risers for

25  deepwater applications will be apparent to one of ordinary skill in the art. For example,
the mner diameter of riser 50 must be large enough to accommodate the well tools
required for the necessary well operations for well 36.

Referring now to Figure 3A, there is shown a exemplary connector 58 for
making up adjacent composite tubular segments 60 and 62. Generally, a connector

30 body having electrical conductors and terminals is interposed between
segments 60 and 62. The details of a connector adapted for use with composite coiled
tubing segments are disclosed in U.S. Application Serial No. 09/534,685, filed March

24, 2000, which is hereby incorporated herein by reference. An alternate connection is
6



deepwat er applications will be apparent to one of ordinary skill in the
art. For exanple, the inner dianeter of riser 50 nust be | arge enough to
accomodave or/bmssswel | tools required for the necessary wel PCOp8oiztrens f or
well 36. Referring nowto Figure 3A, there is shown a exenplary connector
58 for meking up adjacent conposite tubular segnents 60 and 62. Generally,
a connect or showyithgEgimegRivbetein ahicesivmbulet sagmeatsd’ Ot adrii2read sorinsctedigingased
bet ween segneelﬂts 60 ?nd .6& The details of a connector adapted for use with
conposite cOlddorRRIOCE rent s are disclosed in U.S. Application Seria

No. 09/534, 685, Rik&HndRbFN034eurdO6 anIirs: hlisielssdﬂ%?*% bRGRIRPratiach hemel n

by reference. An alternate connection isshown in Figure 3B wherel n adj acent
t ubul ar segembeddedCeleridcal Zondwrtas Adhe Similatly, prgdectioal tibing difn os lother jtdiing, 74.

Referring nqow to Figures 3C and 3D, riser 50, be. opti onal | rovi ded
whth enbedddtperedcr i Serghantabe be PO s it e S RdERR 65, o
ot her t ubi Ngy iy gl i sQ.b 0V i ded
el ectrical glgggiggl?gftg%?l%s %gfr}rp%ﬂél?e?ge(?%gu acrtgljsvmé}teh&es%ﬁe%ldggqégn%ﬂgﬁg?ggare

described i 6,004$39P4&1921] 2BBsands cOPending, U.S, 9aiblicaRfM, Serd No- PYO81,Hg1 WIS,

Application Serial No. 09/081,981 all herebhy incorporated herein by .
et erence | HOTREHICORERE tgremAdy 1fqrenagdn deedicentisely. i Wbk ba destriedvin details e

el ectri cal %%W%&E%é&%@caﬁ*%ﬁcﬁﬂ&s SRNANLLe Yéﬁﬁalnc@%e{vgﬁ %@'ex%tcﬁ‘%i ddifiy %O
moni t or and nanage hydrocar bon production activities. Referring now'to
Fi gure 4@ amnsbnBpr bmaiidpeihydipcadbeon piddyctiod dddigitieeg or sem subner si bl e base

for accessing the riser surface end 52 (Figure 2) of riser 50. Buoy 80 is
preferably conpa&efsting now tonkigprst 44 iapd &8y MyBOpis reisrabhs a dloating of isembs f or

| ong ter M PelSAnORic AREHALE: AlingMORLASHERS: oS frkdurk) BPRALSD! Bly%h 80

may be as sinple or sophistica as require Iciently nmanage” a
deepwat er f liepferdblprcofmpasted sineandi me lfitdasyith provisidid @nfdcilided fRstlodgateks 84.
Hul | 82 is provided with a noonpool 86, a deck 88, and a hatch 90. Deck 88
i s pref er abPgrsgnich9scupstipn Nopetdelgss; jaa Vil (herapparcnle Hpe¥ 80 mayderas| SmplepBor t
wel | sepyiCi : ] : e : o ' peni [ ul

82 that 131 1 o S R o RELERIGR, syl A enRel Bt APEDRREA Mol
recei ved i ntgcludes apaill 828mddatast sankegqred to hull 82 using a flange or
collar (not shown). Hatch 90 is. disposed generallg8above moonpool 86 and is

formed into deck FBdl 82smeevided Witk ayBeanraol (-gvissk 884 and ahagch 90. Deck 88 is
preferably a topside reinforced flat surface adapted to safely support well servicing

equipment and personnel. Moonpool 86 is an opening in hull 82 that allows access to

20  the water below. Riser surface end 52 (Fig. 2) is received into moonpool 86 and is
secured to hull 82 using a flange or collar (not shown). Hatch 90 is disposed generally
above moonpool 86 and is formed into deck 88. Hatch 90 includes a removable lid 91
that, when lifted, permits access to moonpool 86 and riser 50. When closed, hatch 90
prevents sea water and other contaminants from entering riser 50 below. While

25  platform 80 is shown with one moonpool for simplicity, it should be understood that
two or more moonpools can be utilized. Moreover, buoy 80 may be of any geometric
shape, including cylindrical, spherical or rectangular. In accordance with well known
methods, hull 82 is formed from high-strength corrosion resistant materials in order to
withstand an extended service life in a high seas environmentf

30 Referring now to Figure 4B, ballast tanks 84 disposed about the perimeter of
hull 82 provide the buoyancy for buoy 80, and thus the draft of buoy 80. Preferably,
ballast tanks 84 are air tight compartments that can be selectively filled with fluid such

as sea water. As is well known in the art, controlled flooding of ballast tanks 84 will
7



that, when lifted, permts access to noonpool 86 and riser 50. \Wen cl osed,
hatch 90 prevents sea water and other contam nants fromentering riser 50
bel ow. WwoOe2/4783 f orm 80 i s shown with one noonpool for sPEPUSEV21Ye0 i t
shoul d be understood that two or nore noonpools can be utilized. Mreover,
buoy 80 may be of any geonetric shape, including cylindrical, spherical or
rect angul ar tenldrtoasuhmemﬂmey\&Dtamd\mhduaﬁmmmﬁbaﬂashmﬂks 8hmtill t&1 fodiff bnoye®O.f r om
hi gh-streng [ reS| tant materials in er to withstand -an .

rrosio
ext ended setr“z?lﬁgnqvm Beiiods apd JAVISESWICR 3F OPEIRY cc @@?Srmgln%quaﬂ?:.agure
4B, bal | ast he
buoyancy fogﬁaglr}%al Sg&t(gb&%péﬁlc}}sl@? eIoéltreg?!t g{ng[)%lg% %%Iatlg k erﬁ*bf{aﬁ&bgjfl gst
tanks 84 ar shaild b¢ ugddrstoadrihat baihs!ttanksf@tare arrdig osemests ofq;quvuﬂmg lcentroideidh
fluid su ?@ sea ' known in the art, controlled flooding
t

of balla ﬁﬁ%%%%ﬁﬁ %OQ%@' tfﬂ%t tE%:B’i?é‘?I%jém{?E}B?n 10704 figrited 40 4By PEHOWRr 081 ast
tanks 84 wi Iot @'t&n%s' hﬁlg?éghwmﬁg beMbht QB0 tIBY: ggs 3¢ ¢ 9@%&%9%@%“ as

one-way chec ves an pressure air may be used to carry ou
controlled hhnﬁﬂntﬂgfﬁmgibe‘can:ﬁlgtred)tm mbvidatieadesiréchddat. 84. It shoul d be
understood that ballast tanks 84 are nerely one neans of providing

control | ed float &S &% Be aBRIsGiaisd. Brey SHds am?éalﬂﬁetgerﬁ@ny deagn varations {hat
| d
selecti ve boaBeihe GG oN BT P RRIpIC AR of BT cdrligBY Bhab03'

confi guted igendpicosrigdgerhdir fﬁJ@Sthhedllwﬁfdr a ABick amghgendmp et ﬁfeesdlmﬂm@ly oB0 is
anenabl e to many desi ?n variations that enhance the utility of buoy 80. For

exanpl e, haﬁ@wwgo'eﬁﬁ&y ¥ domill hadisquised helow, hu@é%‘éflws;éwgawwewess@c@% hat
N f
oo o Bl SPRARSTEA RN S e, O

initiation gtrseid ﬁl@f’VMﬁip[Bg lopethat hadls . 1id9T SATENBERICAt EQiFmerdelintd Cthe
vessel personnel na simply lift the hatch lid 9 1 and introduce equi prment

i nto the no&M9BBPOIEE anddises %(érogrer ORI #EANS P TTEAY I NGRS TReeppopb3teilir@ighng
noonpool 86t L y hber s rey nters
an inj etllz J? #&ggta%‘s Clqﬁ%es an QI% fé’g'%gﬂg%"m U p%nen’?]ea? Vsaweh%
preferably raﬁ@\oufbe@um %blu@ml&ﬁﬁnﬁl‘hﬁﬂ rhalwhl %)aﬁalaleyermg@ﬂd»med/vezhth @ﬁwummt
such as a stack. For exanple, hatch 90 may include a threaded portion or an
annul ar | i preleasably engagingfwell eqeipmeat] Sﬂ%hslﬂ%r?eﬁf@Ck AlEmfr fﬁ@mnl%llgatcha% amwyul ar
coll ar or sl g.S n shown) Ay, edt | ock hat ch with well
equi pnent . %&%‘%ver Qr%&%dr% ?[I caf”fy ac ua e 1?§ ﬁ% V> Be" 66058'611 AStonCrs.
Alternatively, an annular collar or sliding sleeve (not shown) may be used to lock

20  hatch 90 with well equipment. Moreover, hydraulically actuated locks may be used in
lieu of threaded ends or fasteners. It is preferable, however, that the design of hatch 88
be relatively simple in order to minimize the number of parts exposed to the elements,
and thus the number of parts susceptible to corrosion and failure.

Buoy 80 may also be optionally fitted with cables (not shown) to anchor buoy

25 80 to the ocean floor. Alternatively, well known dynamic positioning systems may be
used to keep buoy 80 generally stationed over the wellhead 38. Dynamic positioning
systems, as well as emergency disconnect features, are discussed in U.S. Patent Nos.
5,978,739 and 4,205,379, all of which are hereby incorporated by reference.

Buoy 80 may also be optionally provided with electronics such as

30  microprocessors and telecommunication systems. Referring now to Figures 2 and 3D,
microprocessors (not shown) may be linked to the embedded wiring 74 and 76 of
riser 50 and production tubing 75, respectively. Embedded wiring 74 and 76 enable the

exchange of electrical signals between the microprocessors and sensors (not shown) and
8



lieu of threaded ends or fasteners. It is preferable, however, that the
design of hatch 88 be relatively sinple in order to mnimze the nunber of
parts expodeno4785st he el enments, and thus the nunber of parP€T/AEGICAPI bl e to
corrosion and failure. Buoy 80 may al so be optionally fitted with cabl es
(not shown) to anchor buoy 80 to the ocean floor. Alternatively, well known
dynam c posidevicesi algngyisdrés anthy sbiesea seedl headiB8emdbwlin8le getledtal Eyensplatyi oned
over the wel] head}éégdeagy@namc p05| i oning systens, as well as_ener enc

di sconnect FigaRISA S%ﬁré]a%lgtsfa Y $eRsors tish mamitonge ket HErT 2l pn

4, 205, 379, i I C ]ﬁg@ SRR 0 y
aI so be opt ?%ﬂ%glﬁnﬁ%rf%@?% g W tﬁpééfﬁg(g:t ?%%?{ %%}asrsa%%‘??:r opr olggfgg%orlg %f{r:a

t el econmuni gt pasiticay of ealses, fRatesy andglsodke therficglucaspdditiomdoBproduced fluids.

m croprocessors (not shown) may be linked tq the enmbedded wiri ng 74 and 76

of ri ser?50MiRWPFCSHIEY ?aérpotﬂa% Prgesss and stose the daga teceirad dfitionaily; thg dale and

76 enable t &0 a§§i§ Iy 858l ropr.o

and sensors?%notﬁgﬂ% 5 {\i“:é(g:e lélltgfr?g dl zlggggw%g%t&?%eg%cﬁb%ga %\%ﬁﬁghead

38 and wi t himandohietemeld, t8H renie s*qaham (/nos slsve)sfor real-tifte anbigsie. Eleattoal péwet by

sensors that nonitor the. int egrit g riser 50 and subterranean formation

fluid pr ess@‘?re “%x%@rﬁlllaéfr be Projdads by gy numehen 8 meisc sighofss baftery POWSHSet i on

of val ves, { I t e

i cr opr oces S0 a8t aBlaudts Ser dSnGaGh o dhPIFRASh, TR BncRhB ARG Bt

Addi tional | yJstmrmmoasmezaoaa&rwnaﬁpém@am&ﬁBylréiyreﬁcet el ecommuni cati on

systens, such as a satellite transmtter 110, to a renpte station (not

shown) for real - Refurng #L¢si o, Fignec2, service yovwst 190G ds BdﬁWeCBGP aatyy oat predlvi ded

by any nunb su tdery, [ 4. 0F hrou ener tor uch
Eérvﬁ: I%%méﬁt%}gﬁo S. ﬁgngiugg 5}0 Acﬁé as ngl., éa& %1% a, Far]il%u:‘, i

as those run on i on gene at ent

No. 5,872, 4@iﬁh1ngpr%fhﬁoh@%&i@@itfbh@darﬁﬂd}ﬁb&e%mﬁﬁ ®bertiens, Fein@tioh @npdagn t o

Figure 2, service vessel 100 is adapted to carry out vel | servi cing
oper ati ons Wsiinlpgeingyarg ollugigative vristienggrvieesaend peeratipem that graydsuppatted| by

Format P48 s amieBgsseREfd A SiasiBy. e 3P isctrt 00 roRrBRChR B8 sgpee
operations bhﬁios&&hm‘{bu’éb@@r ThyRilaudiy ?ﬁﬁyé CRIrYBSS %gglﬁlg) eqiiphRheli fiftbYen tdiks,

service vessel 100 is preferably fitted with general purpose conput ers,

hydraul i ¢ pbﬂ’ﬁ@nhw? ragseanidicp @@Adgﬁnécﬁupmrﬁ sEYIpHient, stpaage ankss cemglgtt driflsige
bl t t
el o P B89 BB b AR 88 e SRRt S 2,

t hat enabl ee{'&lﬁatlon and workover of a deepwater well. Also provided in service vessel are

20  living quarters for personnel, communication systems, electrical power generators and
other well know utilities and systems that permit service vessel to make extended
service campaigns in deepwater fields.

Referring now to Figure 5A, service vessel 100 includes an aft portion 122
provided with a bay 124 for docking with buoy 80 (shown in phantom). Bay 124

25 includes a rig deck 126 and a recess 128 having a profile that is generally
complementary to the shape of buoy 80. It is preferred to effectively integrate buoy 80
into service vessel 100 such that platform deck 88 and rig deck 126 are substantially on
the same plane and relative motion between buoy 80 and service vessel 100 is
minimized. Mooring buoy 80 with service vessel 100 in this manner enables service

30  vessel personnel to safely and quickly introduce vessel-based equipment into riser 50
(not shown) via the hatch 90 in buoy 80. Referring now to Figure 5B, alternatively,
service vessel 100 may include a pair of hydraulic arms 130 that engage buoy 80 and

draw buoy 80 against side of service vessel 100.
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eval uati on and workover of a deepwater well. Also provided in service
vessel are living quarters for personnel, conmunication systens, electrical
power gemeoaret785 and ot her well know utilities and syst enBCT/&t1/Qe60m t
service vessel to nmake extended service canpai gns in deepwater fields.
Referring now to Figure 5A 'service vessel 100 includes an aft portion 122
provided with a haycddgletion sghtak nfag baideplohed us 8 cissbdvelowntodvanefistivelBay
124 includes a rig deck 126 and a recess 128 having a profile that is
general |y c&Fyice rﬁgeﬁp\aas?r thIQSheA@h@ﬁ@marymw@o inqlpdg g piwakiy %deqpavater

effectively eﬁﬁi rm
deck 88 andséqlrag% iﬁﬁ\gfégg?eg%g& %’?F o\aé]'t ”g"%‘n The gi@r%e“?p %ﬁgetplgctrt] &lﬁ aq

noti on bet wamie burtice0tuatatlesfiaw b@lﬁrole’@seés 4QGndtsllediiniting weld 36.M3ach a@vl&soy 80
with service vessel 100 in this manner enabl es service vessel personnel to

safely ahd & deeryibgdhin bbidc Applicasion- Sﬁé@b&i%dl?/%%, itited “TWelb Mapgement
shown) V! a Fgﬁerga’t l(féi'e mc@gn%*ﬁ?éf'logé}elnw ”Bi‘f{e% ‘ae\E ?&h{mglpéﬁ to transmit

alternative servic u e a palr aulrc arnms 130

t hat engage eleupi¢abligrandimdy alo Bay/bda p@@adéasm ved 1085 @fseﬁwwm eond@ssigl Wkfl0. The
conpl etion system nmay be deployed, as discussed bel ow, to cost-effectively
service deepheweiclemeryieystens maebgpnsedyo lﬁs@eﬁﬁa@ﬂdi rﬁl@whﬁaelactﬁp@lrsmats:y Aofter

deepwat er ri b afI tin this
wel IO constr Hﬁ mgtha Werlulscoél?tm%gg?)gﬁsref g%éjlo é% o eﬁé% ‘%8 ﬁ%ﬁi aﬁ(i'\}fg are
i nstal | ggl i Bofpesiteetider Ifbs vSHE nh@l@m@eﬁelafseregﬁa@d Wit boimpbstie rifeP50.CatHON
Serial No. 09/396,406, titled "Wl Managenent System " hereby incorporated

herei n by réﬁlép@d?de\?\’ll’mgmfrth@l@omp@%teaﬂm eyl thy embadded widng of thecprodedtpnal s
may al so ha be vi ded L0 se conditions. Well known
tel emetry ségql PY‘I’%g?@EeW%]QBC ?%ﬁ’tk‘%@&‘%ﬁ 8{}}' Sﬁ‘%t he el ectrical signals.
After this initighewgfiér, Qﬁ’é"%&l’hid@élteoﬂsd?ﬁﬁsﬁx dable WO ighinddtd & bi®edo.t o

another field and, if nonconp05|te riser was used, then this riser’is
repl aced wi D@pm@wpnsﬂm eoamcsléar cmunfsta@mmmddmdyvaormag @hn@dhevﬁlmpwalt e

d th dded f. t t b
Conneat b8« SOERETRNFETs &) el Ptk o8 o v ot defiemef bubyradc: Resefitls, o
for each V\Bkbmﬁﬁmic%tlb&'s@@@mt @nd Iﬁféﬁ;pr&(ésso@@%n%ﬁg Byt b Qé}ﬁfebt%&ﬂ't@r the

ci rcunst ances, one buoy 80 may connect with several conposite risers 50 or
each riser 5mbn®$edhamgaofd§dr 2 eed pradlogti@Dtubmes i end thereby mstabhstc asidace

system and i gr. o RS SR TRy Bsten Ohs?iven SIS ' SmbRCinto the well

telemetry system, these signals are received by the satellite communication system and

20 relayed to a remote location. Personnel at the remote location can monitor well
conditions via the satellite relay. Additionally, personnel can transmit signals that
actuate the well devices also via the satellite system. Thus, well personnel are provided
with a two-way real time well monitoring system. Moreover, microprocessors on board
buoy 80 can either perform preliminary processing of well device signals or may simply

25  store the data for later retrieval. Therefore, while buoy 80 is simply floating or in a
semi-submersible state above the deepwater subsea field, it nonetheless can be fitted
with instrumentation that enhances its overall utility.

A well operator may decide that production rates for the deepwater field may be
improved through intervention or workover. This intervention or workover may

30 include drilling a lateral well from the main well bore 36 in a first zone and a frac
operation at a second zone. Service vessel is dispatched to the deepwater field. The
service vessel is steered toward the first buoy 80 and is maneuvered such that the

bay 124 is oriented toward the buoy 80. Grappling hooks can then be cast and tethered
10



enbedded wiring of riser 50 and production tubing 75 and thereby establish
a surface link with the well telenetry system As well devices feed signals
into thew@bto4783 enetry system these signals are recei veBChysemae@atel lite
comuni cation systemand relayed to a renpte | ocation. Personnel at the
renote | ocation can nonitor well conditions via the satellite relay.

Addi ti onal | y9 thsdrwop e Begnballasintnks 84 gy dk ssithératlocdet ateyatuatedvie | drdeteioi ces

also via the satellite syste Thus, . wel | sannel ar royi ded wigh. a

t wo- way r ealgel?‘?rﬂg' Q@I’Ieb‘f?é’n‘ﬁel"g]rgf;ﬁﬁ S§’§Vé‘jteeﬁ$ﬁ°k @gé é’g\% ‘,’esﬁ?lsrogpr(&"@s 4 sgooﬁ
board buoy g@gh&ay ﬁﬁéﬂ%@rwiﬂ?'bﬁ)ﬁ![m RhEbLEY BBTY dPAVAS &8 SddeRed bndVildordiel @8
signals or may si'nply store the data for later retrieval. Therefore, while

buoy 80 is vesspl W0Of | bancrgssotheirisensG; dhd hajchb rd O4 iih reamavted tiona i /lanoyrapening
deepwat ey subsea field, it nonetheless c fitted wth instrunentation
hat " onhincdSS s ad4piis biac sl o (6 T0KRePf Y dioh et eXoral et PR »
producti on 15 L9aR6d (Gl §AMRH Bbrelth8) Pe FRY inliidr LRLPHRA: SRACKIBOP’s and
intervention or workover. This intervention or workover may include
drilling a ligtconhavwedicen fimstatietliom bomiyr8Onebimikolyecdtedi mbmgfliandling epeprmead a
frac operation at a second zone. Service vesse| is dispatched o the
deepwat er f FEYFISORedIsEd ] FRwey %é‘ﬂmP@e%ft‘éé‘fﬂzﬂiet ﬁwcﬁlﬂ Brgured ORFRPNE0 and
i S maneuver j ' t b .
G appl i ng h%%kgb@ﬁhgﬁegﬁfpg%nggit&gé%@gg e?lg%lﬁgnt he E)(gg%/&geg ﬁ%‘%gﬁrgﬁeast
t anks 840 mayessel HIOt hefiek | the dady dratedvHc isaseedred) tior Heoy 80 igeawkasdd! froml thgn
buoy deck S%Pto servi ce deck 126 of the vessel 100. Once buoy 80 is

I

general |y aPPyhet Thareptissythe saavice pessel JGP meyes fo theaiit BupY- docked and noor ed
to the vessel 10Q.: . I 5.8 i i i d
fromthe buoy opg’}'\]?l%gp‘gﬁeg‘%g%‘%gﬁ%?s éfstﬁlge%%ég&g%ﬂ%%f%b‘%eh%h% r?%gc‘#&g%g&%r
an exenpl ar yngdiifidatiomkgthereef edn b made Bildnadkifitdih the @ withowt depireinglfrohotte may
be run in after equipnment such as BOP's and_injector have been iInstall]ed on

buoy 80. Si APIrAPT {eackipg pkghis tyeRRPm aHeN sxanlee theprrabrdinerts descgberb gensealyt o

convey ac | ta O . r I I one,
Che cqut prsTIAPERR AGEIEAR Bar HE Secllrs siphfec, SMSE 2 BRGY fiky B0 lcfh
vessel 100. td\fat pre-deteeminedyddpii dblo@Othesockal Burdabe. t Bactb boyy Phicementemeanded
fromthe bay 124. Thereafter, the service vessel 100 noves to the next

buoy. Whi | e PEferRle b iistanersavhesn theregs atrisk dhat syidace vssselsavey erllide witb abuand
0 i bed ereTre: _ . )
it hout - depiiing 68 SERRARGREE 8 ool Incip MiE theet £ OB, PRENAG.

exanpl e, thd 650P0d] whithsis tefby iihefpgateé byl eference. Accordingly, the embodiments

20  described herein are exemplary only and are not limiting. Many variations and

modifications of the system and apparatus are possible and are within the scope of the
invention. Accordingly, the scope of protection is not limited to the embodiments
described herein, but is only limited by the claims which follow, the scope of which shall

include all equivalents of the subject matter of the claims.
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utilize a buoy floating at or near the ocean's surface. However, a buoy may
be subnmerged to a pre-determ ned depth bel ow t he ocean surface. Such buoy
pl acementwoay 04385 pref erabl e in i nstances where there i s aP€TAROYNA0 surface
vessels may collide with a buoy. Floating and submerged buoys, and
connections thereto, are discussed in U S. Patent No. 4,650,431, which is
hereby incorporated by reference. Acc®@IdAMBy, the enbodi nents descri bed

herein are enpl ar. nly and are not linmting. Many variations and
modi fi cat i oﬁihag?s ‘ﬁﬂé‘e&}%t em and apparatus are possible and are within the

scope of the invantydin i SONIRIYe o NBorRCaBEeOleRs OdRA hRthd & WQinehd M t ed

to the enbodi nents described herein, but is only limted by the clains
whi ch fol | ospmphsingcope of which shall include all equivalents of the
subj ect tter of the clains. CLAIMS What is clained is: 1. A systemfor
servi Ci ngaone or nmore?d4B%ea wel I's, each having a wel | head, conprising: a

buoy; a conposite ri Sﬁrcoﬁxgt)ﬁfkqjiéége{t&ggh% %grrn\gﬁé mgﬁ%gttg sﬁﬂiﬂoﬁiﬁg? and a

service vessel having a bay confli gur eas dock sa uoy within
sai d service vessel, saethisevasechavapsebapconfigirahadrdlenspelyfdocinsaid hegst
one well servicing operation via said _buoy and said conposite riser, 2. The
system of cl ai m ViRHEsf sewasegvessdesaid semvirgeressel provisioned, to penformy pt least

connected by one gt | ngyfﬁfgg]ﬁéé@foﬁVigsaiﬂ&fﬁt%@e%g@sﬁéHﬁé'f- wherein said

riser includes a wa east one wre e In‘said wal |, said
wire adapted to transmt electrical signals to and fromthe subsea well. 4.
The system of claim 3 further conprising at | east one surface-actuatable
wel | devi ceZoper 0P \pipme o rdeited theeat said; giger fchudes ;1 phalityy ek

claim3 furkaﬂec&gwfphgiogglg Cdni?agﬁspne sensor operatively connected to

said riser wre. emofr claim3 wherein said buoy further
conprises a tel ecomruni cation system said telecomunicati on system bei ng
connected to said riser wire, L . i
The system of claim 1 wherein said riser includes a wall having at least one wire
15 embedded in said wall, said wire adapted to transmit electrical signals to and from the

subsea well.

4, The system of claim 3 further comprising at least one surface-actuatable well
device operatively connected to said riser wire.

20
5. The system of claim 3 further comprising at least one sensor operatively

connected to said riser wire.

6. The system of claim 3 wherein said buoy further comprises a
25  telecommunication system, said telecommunication system being connected to said

riser wire.

7. The system of claim 3 further comprising tubing axially disposed within said
composite riser, wiring provided in said tubing; and wherein said buoy further
30 comprises a telecommunication system, said telecommunication system being

connected to said tubing wiring.
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7. The systemof claim3 further conprising tubing axially di sposed within
said conposite riser, wiring provided in said tubing; and wherein said buoy
further ovOP248%5 a tel ecomruni cati on system said tel ecor@DBeIZtIT@N Syst em
bei ng connected to said tubing wiring.8. The systemof claim1l wherein said
buoy further conprises an electrical power generation system 9. The system
of clai m1 ®her elhe suiten lof slpimudr whereincwifhbuayelirtherggaiaprises poslecitisal pryver
system 10. Thets stemof claiml1l wherein said buoy is selectively buoyant.
11. The sys?gﬁ¥% C gF%%l further conprising a plurality of conposite
risers, each of which extends froma well head, and wherein said buoy is
adapted to receive said plurality of conposite risers. 12. The system of
claim 1 whePei n 3&¢ dsysienyiodeclgios sk wheseindsgid dehoyo fgther orompuises as dyparmiat i on
and integventi. n.qger?tions. 13. The systemof claim 12 wherein said well
oper ati ohs PREFOYES &9 ng operations. 14. A method of nanagi ng an

of fshore hydrocarbon field, conprising: drilling at | east one subsea well;
installing a wellhead on the well; connecting one end of a conposite riser
to the wel | head, Thadystanoéclimd wheecinstid buent solectively bueiaobite riser to a
buoy; docking the buoy into a service vessel; performng at | east one well
servicing operation by accessing the well through the buoy and the riser;
and rel easi g, t hghbYA¥em bPclalth ¢ IREGUWnDLsbal phrhtityf dﬁcbﬁ@%si%%‘i@?é, eadhf
provi di ng signal transm ssions between a surface actuatable well "device and
the buoyQ 1&hichhextemdshfrdmoé wdlhiead, lahdnwivbereim said thuetyaisi adaptefl te ulsseive waildl s
are drilled;. a wellhead is jnstalled on each subsea well; one end of a
riser is coRMERUEAT PYIRBLATRERS) head; the other end of each riser is
connected to a buoy; each buoy is successivel ydocked into the service
vessel ; at |east one well servicing operation is perfornmed on each well;
and each bud%®. i s Thacysgsmiofallsinr &lvdwsein saill 7servicereedseldis cidasted vo perfgma well

plurality of.suf)§ea |l's in a deepwater field,
stimulation and mtervention operations.
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13.  The system of claim 12 wherein said well operations include drilling operations.

14. A method of managing an offshore hydrocarbon field, comprising:
drilling at least one subsea well;
20 installing a wellhead on the well;
connecting one end of a composite riser to the wellhead, and connecting
the other end of the composite riser to a buoy;
docking the buoy into a service vessel;
performing at least one well servicing operation by accessing the well
25 through the buoy and the riser; and

releasing the buoy.

15.  The method of claim 14 further comprising providing signal transmissions
between a surface actuatable well device and the buoy.

30
16.  The method of claim 14 wherein a plurality of subsea wells are drilled; a
wellhead is installed on each subsea well; one end of a riser is connected to each

wellhead; the other end of each riser is connected to a buoy; each buoy is successively
13



conprising: connecting the bottomend of a conposite riser to each subsea
wel | ; buoying the top end of each conposite riser such that the top end
floats swevaM7BRl |y at the ocean surface; transporting weCT/usguaipstent to a
| ocation proximate to the top end of one riser; introducing well servicing
equi pment into the subsea well by entering the top end of the conposite
riser; renodpekgdantol tgservdenmiessdl; ahlsasieite well vervioiag epgratimeist petfoomed loa

subsea well via the ¢q site riser. transpqrting well equipnment to a

| ocati on prS%&%?lg W@enﬁlgb%ogﬁs BisEesse ﬁS@ﬁ%ﬁ' riser; introducing well
servicing equi pnment into the subsea well by entering the top end of the
ot her conposite riser; and renoving at |east sone of the well servicing
equi pment  f Adm t e maibedk @i wisiVicing aa tieralibnpé siubeear wels .in 18. dethwataetiiebd) of
claim17_further. .conprising providing the subsea well with at | east one
sensor alapf@HPEY €T ansnit signal s indicating a pre-deternined well
condition, transm tti ggndddfinSiheHBliSm\end ofh CbiPoifeQideriRbakR sitldga GEMIPOSi t e
riser to the surface; and nonitoring the sensor signals. 19. The nethod of
claim 17 further conpbisying thertopieud nf cadhecompvsitarivg suciniliah thet top end tfloatse
sur f ace- act uat abl 1%&\/\@;{:0@“ ol devifce; and activating the flow control
devi ce. 20. The MERSHEHALY aliNGPeRAR§U 800 ein the f1 ow control device is

activated by a signal yhhaRsiHg Well chiipRisah toVa b&MioH ptRRRAELE (N8 fchd &

10 one riser;

introducing well servicing equipment into the subsea well by entering
the top end of the composite riser;

removing at least some of the well servicing equipment from the subsea
well via the composite riser;

15 transporting well equipment to a location proximate to the top end of

another riser;

introducing well servicing equipment into the subsea well by entering
the top end of the other composite riser; and

removing at least some of the well servicing equipment from the subsea

20 well via the composite riser.

18.  The method of claim 17 further comprising providing the subsea well with at
least one sensor adapted to transmit signals indicating a pre-determined well condition;
transmitting the signals via wiring provided in the composite riser to the surface; and

25  monitoring the sensor signals.

19.  The method of claim 17 further comprising providing the subsea well with at

least one surface-actuatable flow control device; and activating the flow control device.

30 20. Themethod of claim 19, wherein the flow control device is activated by a signal

transmitted through wiring disposed in the riser.
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