1 Monobore Conpletion/Intervention Ri ser System Background of the
Invention 1. Field of the I'nvention The present invention relates to
a riser systemwhich is used in 5 subsea well conpletion and
intervention operations to, anong other things, provide a tubular
conduit between the offshore drilling/intervention vessel and the
. subsea well. Mre particularly, the invention relates to a nonobore
ri ser systemwhich is capable of providing selective conmunication

between the surface V%ﬁ%boﬁé‘¢oﬁ_ﬁﬂeﬁl§rﬁ7ﬂﬂéﬁﬁeﬁﬂoﬁws@n8%§l%ﬁm bor es
within the 10 wel | hea scription o e Relate t ser
systens are S onpl etion and intervention

oper ati ons 4Ekgioliid ‘éa\n\?@ﬁtlnori:w ng and interveni ng tubing

hanger/conpl etio 3trl and. subsea xmas trees. Riser systens for
convent i onall- subE&L—g—@gj@l—e&—!Q&ns conprise two tubul ar, typi cally
steel conduits extending between the offshore drilling
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casing risers, which are different fromthe subject invention, are
t ypi cal by ug@bhéaJWethdmpietiarh andeiptarvetionppperations e, am‘ﬁhgsmheothiugs,s
represent the structural portion of the riser systemand al so 20
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vessel and production and annulus bores in the well head. R ser
systens al sQ i ncl u r I i
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transfer hydraulic and el ectri cgl 8}9
riser system which is capable prowdmg selective communication between
the surface vessel and the production and annulus bores within the

10  wellhead.

2. Description of the Related Art

Riser systemé are used in subsea well completion and intervention
operations for installing, retrieving and intervening tubing hanger/completion
strings and subsea xmas trees. Riser systems for convéntional subsea

15  completions comprise two tubular, typically steel conduits extending
between the offshore drilling or intervention vessel and the subsea
equipment. Simpler monobore casing risers, which are different from the
subject invention, are typically used for horizontal xmas tree applications.
These conduits represent the structural portion of the riser system and also

20  allow for the transfer of fluids and wireline tools between the vessel and the
production and annulus bores in the wellhead. Riser systems also include
one or more controls umbilicals, which are typically a bundle of hydraulic

hoses and electrical cables which transfer hydraulic and electrical power



2 and control signals between the vessel and the subsea equi pnent in
order to facilitate control of the subsea equipnent fromthe
surface. The conbination of the structural riser conduits and
unbilicals, and the specialty equipnent2related to each, is
typically referred to as a 5 conpletion/intervention (C/IR) riser

--system-. The apHi ctntftsigliié beavser tse VoSt tamdsthergUibyeat equip iemt i order
conduits in one configuration or another, with each conduit
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clampi ng el enents. The bul k of the riser stri r}lg is made up of

typi cal Iy 4squipnsentiretated d4aeashnis typically gafpsred teag@ens of these
joints, although additional pup joints of varying shorter |lengths are

usual | y5 needenplétiordidierventidre (E/lIRaIrisspaygsteput bet ween t he surface
vessel and the 15 subsea equi pnent. The cl anpi ng el enents provide the

addi tional capabirihgtpriorodrt de@ILbbRIris&esyEIOMs! bRy twd i@ ufdsbiduts in
O her riser configurations include individual strings of production
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dynam cal l y-positioned drilling rig or, alternatively, froma
| i ghter wei ghthe appuluslbgredyithifitaawsliheadi tPaadiser %nggktr@tlov&aptises
When used in the open sea environnent, substantial |oads are
10  pre-unitized joints of side-by-side production bore tubing and annulus bore
tubing locked together by clamping elements. The bulk of the riser string is
made up of typically 45 to 50 foot (and sometimes longer) lengths of these
joints, although additional pup joints of varying shorter lengths are usually
needed to adjust the final space-out between the surface vessel and the
15  subsea equipment. The clamping elements provide the additional capability
of securing the umbilicals to the conduits. Other riser configurations include
individual strings of production bore ahd annulus bore tubing and various
cased multibore and concentric bore designs.
The C/IR systemr may be used inside a conventional marine drilling
20 riser or in an open sea en\)ironment. In the latter case, the riser may be
deployed from an anchored or dynamically-positioned drilling rig or,
alternatively, from a lighter weight, typically dynamically-positioned, service

vessel. When used in the open sea environment, substantial loads are

imposed on the riser and its deploying vessel. Consequently, the riser



i nposed on the riser and its depl oying vessel. Consequently, the
riser 3 systemshould-include a risersafety package (RSP) and an
energency di sconnect package (EDP) to terminate the lower end of the
riser and provide the necessary well co%trol and safety features
Hori zontal xmas trees do not normally uire an "open sea" riser
—appl i cat i onsystespsheud inplads a rlsgrhsafﬁty gac age (a?SBhandran epwngency
The subject invention provides the sane benefits for horizontal xmas
trees and Cd&%@ﬁhé&ﬁéch&@ﬁéﬁﬂ[m)eﬁ) ienchiriatetthe dewet end of tth@ ciser @mast
notably in the area of annulus conduits). Because the |ighter-weight

service VefsEﬁ‘d\ﬁd&%é‘%céa%é‘agyv?/em@drﬁrél%d SABR b @ee ﬁaﬁzontal Xmas

| oad- carryi g capaclty Ing rigs, current IR 10 sys ens
cannot read] ractically be deployed fr.omthes
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ability_to | oy sonme riser stens effectjvely in very deep water
appl i caPi oné'ghgé‘(%@%tem tarventipry @ﬁ‘?”@an %sabjspbﬁweml%rpr?wmagé
hanger | anding and orientation operations. Al so, as the water depth
in which subame hanidfis mrmdr'ﬁzmmtmaedre'escamhsmverﬁional xmasclages ahder
and operating expenses associated wth the riser systemare likely

t o i ncr easethegeaticcuiniBtafcés GRAbsthbtabhein thecareaest it abnduit)r Wi | |
be exposed to greater forces, factors which will likely drive up the

size and cost of ghhg,sd fﬁé%%t%kv%%é@%ér&ce%’sleﬁ @t# ?\o?ﬂguaﬂr}; ASVe the

conponents of the riser sys nventio
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constrygt! Ogysterln%héa%rnot readily or practically be deployed from these vessels.
Furthermore, even conventional drilling rigs are limited in their ability to
deploy some riser systems effectively in very deep water applications
because string weight can be a problem for tubing hanger landing and
erientation operations. Also, as the water depth in which subsea wells are

15  completed increases, both the capital and operating expenses associated

with the riser system are likely to increase because more riser will be
required and that riser will be exposed to greater forces, factors which will

likely drive up the size and cost of the structural conduits, umbilicals and

other components of the riser system.

20 Summary of the Invention
Therefore, it is an object of the present invention to provide a
completion/intervention riser system which is simpler in construction, lighter
and easier to deploy than the above-mentioned riser systems, but which

nevertheless is capable of providing the necessary fluid and wireline/coiled



and easier to deploy than the above-nentioned riser systens, but

whi ch neverthel ess is capable of providing the necessary fluid and
wireline/coiled 4 tubing comrunication between the surface vessel
and the production and annul us bores inda well. It is a further
object of the invention to provide such a riser systemwhich is
~sui t abl e fofukiegommupicagen beiweendhe audfacdivegselandthepeaduetion and
i nvention, these and other objects and 5 advantages are achi eved by
provi di ng aaanuofuschores/inrd wellent isoa furtisear objegisdfetmevihvetiarotpopreadde a
string of single-bore, or nonobore, riser conduit extending

substanti al kichel ME&GsyEMSHRICAGS sUREBR! for ddebater BppAcaIds and  a
branch-of f section (conventional xnmas tree applications only)

connected to theg | A . CO it r t .shi
conmuni cati on be?‘\%g}gﬁﬁ%wg’éé)kﬁérl%bggr@?eﬁt's?@r ﬂg%gﬁdﬂﬁﬁ Oélﬁ% @g%hét%@g
production and annul us bores in the wellhead, as -w !l be described
bel ow. Phe BFYATIRIGEAreANRYSd b PIRMIING a FPRRIONIRtESYBREIGMMiger ect
comuni cation with the riser conduit, an annulus bore which branches
of f of the pystdotwhioh eemprises Bosteng eif single-booe, eremenpbord, yriser aindgyit
either the production bore or the annulus bore and a 15 retainer

val ve for sektendingesybstanatiallyobetiveenhiper suiticevsssehbadehé Reibeeaavell and
selector. In xnmas treé applications, the riser systemof the present
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P oduc%on %%dm%aggwes riggrr (ezgndem‘} grqccii ibrg% the production and annulus bores in
the wellhead, as will be described below. The branch-off section includes a
production bore in direct communication with the riser conduit, an annulus
bore which. branches off of the production bore, a bore selector for
selectively closing either the production bore or the annulus bore and a
15  retainer valve for selectively sealing off the riser bore above the bore
selector.}

In xmas tree applications, the riser system of the present invention
also comprises an emergency disconnect package (EDP) located below the
branch-off section and a riser safety package (RSP) connected between the

20 EDP and the tree running tool (TRT) attached to the top of the xmas tree.
The EDP and the RSP ihclude production and annulus bbres extending
between the production and annulus bores in the branch-off section and the

production and annulus bores in the xmas tree, which are in turn in

communication with the production and annulus bores in the wellhead. The



" between the production and annulus bores in the branch-off section
and the production and annulus bores in the xmas tree, which are in
turn in conmunication with the production and annul us bores in the
wel | head. The 5 RSP--includes a--crosso%er conduit connecting the
production bore and the annulus bore, a crossover valve for

- sel ecti vel yR8R#algdasha-aressaver eondui eennecting thenpradustips daseiand the
val ve for selectively sealing off the annulus bore above where the
crossover canduius bareeassrossovdraaiinfdriseldstively dosihngithe ctosseast!
tubing ramlocated in the production bore above where the crossover
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producti on bore e crossover condu I nteérsects the
production pore,, a second.grip and seal .tubing r | ocated iin the .
D oduct | on BarcanByS RS B FerPiaT Snabb ISR bnasafis spre. S arip
havi ng, one 10 end intersecting the Broduction bore above the upper
grip and seaNdsgsl ibing samaegaiedeindhrarrodretiomberesabeyes here the
production bore below the lower grip and seal tubing ram and a

producti on orgsasvevednduif intersetiscthevarodustia bore, aoblind ramdocatedtindhe
bypass | oop. The riser systemmay al so conprise a relatively small

di amet er anprddietise Horé ibefow aterettRd drésddver aBALLIK nteAIetd the 15 for
exanpl e, the RSP and extending to the surface vessel within the

control's unbiddeabn Hofe ! Hgkegaé;g?fgﬁéerﬁggéfg@ﬁh{g@ é%&qeﬁ lit Ghe SYSLEM

of the present I1nvention 1s I'nSide a marine
riser which ter '.nai}e
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monoboe T ignecg inctgrns%léitiag %ﬂg p?(rac?&]cctirz)_not];gresael%\jeo&e upper grip and seal tubing
ram and the other end intersecting the production bore below the lower gfip
and seal tubing ram, and a production bypass valve for selectively sealing
off the production bypass loop. The riser system may also comprise a
rélatively small diameter annulus vent line connected to the annulus bore in,
15  for example, the RSP and extending to the surface vessel within the
controls umbilical. |
In tubing hanger applications, the riser system of the present
invention is designed to be deployed inside a marine riser which terminates
in a blow-out preventer (BOP) stack. In this application, the riser system
20 comprises, in addition to the monobore riser conduit and branch-off section,
an EDP similar to the EDP described abové but sized appropriately to fit
within the bore of the BOP stack, a dual bore subsea test tree (SSTT)

safety package connected below the EDP and a tubing hanger orientation

joint (THOJ) connected between the dual bore SSTT safety package and



—selector, t

an EDP simlar to the EDP descri bed above but sized appropriately to
fit within the bore of the BOP stack, a dual bore subsea test tree
(SSTT) safety package connected bel ow the EDP and a tubi ng hanger
orientation joint (THQJ) connected between the dual bore SSTT safety
package and 6 thetubing-hanger running tool (THRT). The EDP, dual
bor e SSTT- stlietybinghakgge reming #adl (THR T)deThe dict doal kore ST sadety
bores extending between the production and annulus bores in the

branch-of f paekage afadTHOY indluad Prodstionan@RRNUIE beregesténding THRT,
which are in turn in 5 comunication with the production and annul us

bores in th ; m@h_ LRE
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bore fromco ni.catiopn with the prgducti bore. The THQJ conpri ses
2t am Spool PETRHEHRN AL AURUs Rbres (f i THEFT idsh ArRdh 4WE6Es to t he
choke and kill facilities of the BOP stack, 10 which include choke
and kil P | i aenuiieatinmyithdhe rrodueticicand aseslusaberesdndhe weltheigd; | The
val ves for selectively closing each choke and kill line. The riser

syst em of t dealphaec88TiIafatyi packaigedncladps iaseanrulosicircalatipnolalvenfdr
for controlling the operation of the riser system conponents from

the surfacesygefirdly sEBEngRIMtheCaHHUMis BBId frof to®M@ilcatbr WithgHe! ace
15 vessel and includes a series of electrical and hydraulic controls

uhi ch are COMREYEH o fhd TERS), SRPAREATRANSAES: oSHER Al e ©

€ Trans and the valves,

orotery pyoteRe i et T FRORR Sl P B S RTRBR stack,
addition, the main control unit can be
which include choke and kill lines extending to the surface vessel and
| choke and kill valves for selectively closing each choke and Kill line.

The riser system of the present invention also comprises a main
control unit for controlling the operation of the riser system components
from the surface vessel. The main control unit is located on the surface

15  vessel and includes a series of electrical and hydraulic controls which are
connected to the riser system components, such as the bore selector, the
rams and the valves, through one or more controls umbilicals. Thus, the
riser system components may be operated remotely by an individual located
on the surface vessel. In addition, the main control unit can be

20 programmed so that individual system components may be operated
simultaneously or in a controlled sequence, depending on the particular
operation being undertaken.

Although the present invention employs a monobore riser conduit, the

required transfer of fluids and wireline tools between the vessel and the



20 progranmed so that individual system conponents nay be operated
simul taneously or in a controlled sequence, depending on the
particul ar operation being undertaken. Although the present

i nventi on enpl oys a nonobore riser condu¥t, the required transfer of
fluids and wireline tools between the vessel and the 7 productionand
“annul-us bor-psoductioneane: bhhabus eres e the ewelhead oo béacagmplisikedad thriough
operation of the riser system conponents. In either xmas tree or

t ubi ng hangeeleaBpé ioparatidls of Mg Bsemeystanl Soriptndiits! UR &iheh xikes freg&ir
conduit and directed to either the production bore or the annul us
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Xmas tree ap ns,  production S such as oIl or gas can
comuni cat ed_to,.th rface . vessel t.hrough the nonopore rigser
condutt by anBiitebfed 1 Rty e Petluctipb e of e G08GUE o BLthe pare
this situati.on, the annulus may be vented through the annul us vent
l'i ne i nSt heselgplarilegateddp thadranefaifisasionorle xmaas beesapplications.of f by
the blind ram and the annul us vented through the annulus isolation
val ve into pioguctiontfluids suskeasaiholugas can Beubomenicated tertheistafacens,
fluids can be communicated to the surface by opening the production

cut and _S_eai/esé.éfﬂ|tN|Q)'i1|ngihb€mbh@b@r!énﬁéé’rsc&idtm%yabio%mg\/ﬂie@nri1t§lu§|i§t§§ﬁbn
In this situation, the annulus is vented to the surface through the

choke and Kkj i i . in :
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a circul atign pat nee to be established betweenp the well and th
surface ves Igm?fn%ﬁﬁ’?ngﬁ?%én ppﬁlﬂbqa&ngr, t?\goprpggc iofhiPREe Gan be seale
"spaghetti string" can be deployed from

10  off by the blind ram and the annulus vented through the annulus isolation

valve into the monobore riser conduit. In tubing hanger applications, fluids

can be communicated to the surface by opening the production cut and seal

valves while the annulus circulation valve is closed. In this situation, the

annulus is vented to the surface through the choke and kill line by closing
15  the BOP rams and opening the choke and kill valve.

According to the present invention, in the event that a circulation path
needs to be established between the well and the surface vessel in xmas
tree applications, coiled tubing or “spaghetti string” can be deployed from |
the surface vessel down through the monobore riser conduit. For example,

20 in preparation for a controlled disconnect of the riser in a xmas tree
application, the blind.ram is closed and coiled tubing is run down the
monobore riser until it tags the blind ram. With the production bypass,
crossover and annulus isolation valves closed, fluid pumped down the

coiled tubing is directed up the annular space between the tubing and



" the surface vessel down through the nonobore riser conduit. For
exanple, 20 in preparation for a controlled disconnect of the riser
in a xmas tree application, the blind. ramis closed and coil ed
tubing is run down the nonobore riser uhtil it tags the blind ram
Wth the production bypass, crossover and annul us isolation valves
cl osed, fl undnpbopedsdosondtits tocdebethe risengf prodilictiex fletisupriohto the
annul ar space between the tubing and 8 nonobore riser conduits to

clear the rd|§§6nrﬁ?éctpr9iﬁméﬂy0ﬂ1r6hyh dise Bélé@:hvé‘bdeh@horﬂbﬁﬂ@ﬂ@@rtsystem
Simlarly, through the seléective operation of the riser system
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| ess eagenm ve and easier to deploy than dual -bore systens but which

i s capabl e establigttast, Asnyilldve: dosefladin detaildplowed of C IR ri ser

systens. 10 These and ot her objects and advantages of the present
invention will Teusiete mrppanttintvefticmptdwidés bl mohoigordetisar! 8dtem which
description, with reference to the acconpanying draw ngs. Brief

Descri ptiong (PiE;hié’re Ié%'saé&ﬂ’égﬁn}:é Sh’d %a@.uérf’to%%}?ﬂﬁd SuiLse sié]ﬁs but

present 1 nventlon as adapt ed f use In a xmas tree ap l'i cation;
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~~depicted in

systems.

10 These and other objects and advantages of the present invention will
be made apparent from the following detailed description, with reference to
the accompanying drawings. |

Brief Description of the Drawings

Figure 1 is a schematic view of the present invention as adapted for
16  use in a xmas tree application;
Figure 2 is an enlarged schematic view of a portion of the invention
depicted in Figure 1;
Figure 3 is a schematic view of the present invention as adapted for
use in a tubing hanger application;
20 Figure 4 fs a cross-sectional view of a portion of the invention
depicted in Figures 3; and
Figure 5 is an enlarged schematic view of a portion of the invention

depicted in Figure 3.



Figure 3 is a schematic view of the present invention as adapted for
use in a tubing hanger application; 20 Figure 4 is a cross-sectional
view of a portion of the invention depicted in Figures 3; and Figure
5 is an enlarged schematic view of a por®ion of the invention
depicted in Figure 3. 9 Detalled Descri ption-of the Preferred

Enbodi nment s DRédited-Degctig - : robdodiemgntsf t he present
invention is illustrated which is particularly suitable for use in

connection wth Relseng OFGud @€ apthbdihicitof the pﬁrésénﬁﬁmmdw@t
the inventive 5 corrpl etion/intervention riser system 10 i s shown

extending b e
| ocated on @H seaﬁji“'l{'g?ﬁ1 %@aﬁ}?g}’@%ﬁ{}@ﬁ{ﬁ?éﬂﬁﬁ%ﬁﬂés rg‘é@ s%bgkela
under st ood b E&?se |n|t{}e art xmas,tree 14 is Ioclfed to a wel |l head
(not shown)* &% 2OR"? '%ﬁsp‘@ﬁabsdemgogﬁﬂ??l the yenti¥evi ng a
production bore in communication with the 10 production tubing

ext endi Ag | AR@PIeHoNInferventipls rien sysiem 0 imaheiva £Xirding hetween a
comuni cation with the annul us between the production tubing and the
sur r oundi ngsudiacangesseli 1RyanRisssubseaskxmas ke ddpocated om Hier sulgseaf floor
si ngl e-bore (nonobore) riser conduit 18 which extends substantially

from surfacesvesieont@ntienaM@fias tees, a8 lslﬂmd&@w@d’bg thbs&'in W@W t 18
is constructed of individual joints of typically 45 to 50 f
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a tubing hanger having a production bore in communication with the

10  production tubing extending into the oil or gas well and an annulus bore in
communication with the annulus between the production tubing and the
surrounding casing string.

Riser system 10 comprises a string of single-bore (monobore) riser
conduit 18 which extends substantially from surface vessel 12 to xmas tree

15 14. Monobore riser conduit 18 is constructed of individual joints of typically
45 to 50 foot lengths of preferably steel tubihg joined together in a

conventional manner; however, additional pup joints of varying shorter
lengths may also be required to adjpst the final space-out between surface
vessel 12 and xmas tree 14. Riser system 10 also comprises a branch-off

20  section 20 connected to the lower end of monobore riser conduit 18, an

| emergency disconnect package (EDP) 22 connected to the lower end of
‘branch-off section 20, and a riser safety package (RSP) 24 conﬁected
between EDP 22 and a tree running tool (TRT) 26, which in turn is

connected to the top of xmas tree 14. A tapered stress joint 28 may also



| engths may al so be required to adjust the final space-out between
surface vessel 12 and xmas tree 14. Riser system 10 al so conprises a
branch-of f 20 section 20 connected to the | ower end of nonobore riser
conduit 18, an energency disconnect paclage (EDP) 22 connected to
the lower end of branch-off section 20, and a riser safety package

~(‘RSP) 24 cobegnbeidiedasétwesn thBRMLohntbrabore eisetbohdgt 1 8and BFRANCch26Ff
which in turnis connected to the top of xmas tree 14. A tapered

stress joi “Ee&%ﬁgﬁ C}ES'iﬁ[*?r Cg_e gﬁ? &F&Ydrgﬁﬁ\t%ﬁtyg‘?ﬁhé 'Fi%e?@?st%gn qpnobore -

riser conduit bran secti1on i ncrease’t

structural integg.ty of .the, riser system 10. _Riser st.e 0 al so
conprises a mai n%%%t?ycﬁtérﬂnm a%% ?%ﬁé%'%%f 8r{na'§u9qrﬁ'é02¥{péts&i[°°fge$8p
controlling the operation of the above-nentioned riser 5 system .
conponent s. SWHaee ¥epeelol2 fafi somtipling-thedereratiar af dke gboyednentiengd Haer
hydraulic controls which are connected to the riser system conponents

t hr oughb5a naysteopoompbgaentshi Mairatos2o! wwit 36 inclutesiasseries of eleotrieal and
el ectrical and hydraulic lines for comunicating the electrical and

hydraul i ¢ cpydratlic controfl which afeecdrirfeted ¥& HRISOMD@EIEM SompPBhénts
controls unbilical 32 is run 10 out on a main unbilical reel 34,

which is | iﬁﬁsg%lb\%rrg%ﬁrgcﬁﬂﬂﬁlgﬁ.}rp?mél S wﬁieﬁ%&ndﬁfagﬂg%%& iseﬁé?:ltrical

junper 36 and p y a ut I'es ] unper MVRin - cont r
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be operated renotely by an individual |ocated on surface vessel 12.
In 15 addi t$igRalsnig; %ecrdﬁﬁrrsmst@niqonmmﬁs.béﬂayn@@m@iﬁeunwiqahée is run
i ndi vi dual system conponents nmay be operated simultaneously or in a
cont rofl0 ed sutoore@cain umbilical reel 34, which is linked to main control unit 30
through a main umbilical jumper 36 and powered by a utilities jumper 38.
Main controls umbilical 32 is preferably attached to monobore riser conduit
18 with a plurality of clamps 40. Thus, the riser system compoﬁents may
be operated remotely by an individual located on surface vessel 12. In
15 addition, main control unit 30 can be programmed so that individual system
components may be operated simultaneously or in a controlled sequence,
depending on the particular operation being undertaken.
Riser system 10 also includes a conventional riser spider 42 for
deploying monobore riser conduit 18 and the riser system components.
20  The upper end of monobore riser conduit 18 is connected to a surface flow
tree 44, which provides controlled access to monobore riser conduit 18 for
communication of fluids and wireline/coiled tubing tools to the subsea and

downhole equipment, as is fully understood by those skilled in the art.

Surface flow tree 44 is controlled by the main control unit 30 through a



depending on the particul ar operation being undertaken. Riser system :
10 al so includes a conventional riser spider 42 for deploying
nonobore riser conduit 18 and the riser system conponents. 20 The
upper end of nonobore riser conduit 18 ild" connected to a surface flow
tree 44, which provides controlled access to nmonobore riser conduit

18 for confuracatiegnugipari4f.ddharetails ef risey spiderd2 ang siyfacsflewttee
t he subsea and downhol e equipnent, as is fully understood by those

skilled in gharerwell ubdefsioed blydhose skilldd in she antt ard besl nby nebessari/ ito
control unit 30 through a 11 surface tree junper 46. The details of

riser spi degn4hRistapdilP6ettHd Musthemvefiodr € wel | under stood by
those skilled in the art” and are not necessary to an understandi ng

of the present i j i i - 2. . .
nonobor e riser_cgﬁﬁﬂﬁbg?glﬁgnﬁ%ésﬂgﬁkﬁggﬁ%ﬁ%&%ﬁmpéggpgﬁgﬁf8&&ﬂ§g3§f%n
45, A SBr1 nShoN Gonneatad i Rgneh-olf SSolhahe MInGRTE ST CondRi 1S Can
extendi ng t hrough bore 48; however, in normal operation of riser
system 10, beiseen toudnmpris® ai singletbarep &y Adstrimgef coiled dulingridkeri n
whi ch coiled tubing 50 are used wll|l be described 10 hereinafter.

Branch- of f. ‘spaghetti 8Pinghdd sewnaextending theughdssre>4B;i Howkvercin normal
conmmuni cation with bore 48 in riser conduit 18, an annul us bore 54 -

: whi ch brang tiBﬁfonfse?Lsgtgt&ﬁHgE cBREE t Oﬁg%ob@%t%g@gea Sthd or

‘sel ectively closing el producti on 52 or ann S bore 54,

and a retai gt NabueoS% Lifion ol fitihg B0Yard e Wt delrbdder Pore
10  hereinafter.

Branch-off section 20 includes a production bore 52 in direct
communication with bore 48 in riser conduit 18, an annulus bore 54 which
branches off of production bore 52, a bore selector 56 for selectively closing
either production bore 52 or annulus bore 54, and a retainer valve 58 for

15  selectively sealing off the riser bore 52 above bore selector 56.

EDP 22 is connected to the lower end of branch-off section 20 and
functions to disconnect monobore riser conduit 18 from riser safety package
24 in the event of an emergency in a manner understood by those skilled in
the art. EDP 22 comprises a production bore 60 and an annulus bore 62

20  which are in communication with production bore 52 and annulus bore 54,
respectively, in branch-off section 20.

As shown in Figure 1, RSP 24 incorporates the TRT 26 and is

connected between EDP 22 and the top of xmas trée 14. RSP 24 includes

a production bore 64 and an annulus bore 66 in communication with



" EDP 22 is connected to the | ower end of branch-off section 20 and
functions to disconnect nonobore riser conduit 18 fromriser safety
package 24 in the event of an energency in a manner understood by
those skilled in the art. EDP 22 conpril@es a production bore 60 and
an annul us bore 62 20 which are in comunication with production bore
52 and annupresivstion tBe-60 aspannulus lyorei 62, nespettively, indddP@@2.20. As
shown in Figure 1, RSP 24 incorporates the TRT 26 and is connected

bet ween EDPPrtitigntdt®et®panl afifitud bee 88 ar&aRolih cohiifiicatioh with the
production bore 64 and an annul us bore 66 in comrunication with 12

producti O”b[grro%“u@ oR b r8 HAULNG éﬁ%%ﬁn@lélg Hc?rép?gfm ¥ph¥ trdd 1 £/ hich are in

Production bore 64 and annul u ore are so in comunication wth

h d ion b 68 and th | 70 i 14,

wht ohar e e oy BArrm ScAfion, Wit AR et nd sl BRrds Btk us
bores in the 5 well head. Hereinafter, production bores 52; 60, 64 and
68 runm® ng Walhgeash HereiRafebrrrodeetiomhoras SErD. 64 apd B mingiog thrgsigh

tree 14, respectively, may sonetines sinply be referred to as the
product i on braneh-athsectioruR0sEDS 22, RSP, 246 2nd6énas tree014,nespeagtitdly angi
branch-of f section 20, EDP 22, RSP 24 and xmas tree 14, '

respecti Ve'sbmém&@m%)iy”@é réferfe’f ® € thd pratfuctin bidteaBRY | dthud® Bores
Q| and/or gas may be transported fromthe well to surface vessel 12

through t hg\?‘pr&dtgé hﬁa ;(%ﬁ\arﬁrgtﬁj tﬁ%ﬂgﬁ%snéﬁ-ﬁ%séﬁsﬂl‘ﬂnd, tl%l?lg%, RSP 49

~—annulus isoldtidn valv crossover va
TThe Bo. ATEKRES 4R )4 rSTatlel” mab OPUREB R TR ToEE Shi ve
Y be16' entaendnulus bore. Oil and/or gas may be transported from the well to surface
vessel 12 through the production bore and monobore riser conduit 18 by
closing annulus isolation valve 76 and crossover valve 74. In this
operation, the annulus is vented to the surface through annulus vent line
86. Alternatively, if larger volume is required, the annulus may be vented
15 by closing blind ram 80 and production bypass valve 84 to seal off the
production bore and opening annulus isolation valve 76.- In this case, the
annulus is vented through monobore riser 18 and annulus vent line 86 is
not required.
In order to prepare for a controlled disconnect of riser system 10
20 from xmas tree 14 (assuming the riser needs to be flushed cléan), coiled
tubing or “spaghetti string” 50 having a preferred diameter of approximately
2 to 3 inches is employed to circulate production fluids out of monobore

riser conduit 18. In this operation, crossover valve 74, annulus isolation

valve 76 and blind ram 80 are all closed and tubing 50 is run down through



15 by closing blind ram 80 and production bypass valve 84 to seal off
the production bore and opening annulus isolation valve 76. In this
case, the annulus is vented through nonobore riser 18. and annul us
vent line 86 is not required. In order 180 prepare for a controlled
di sconnect of riser system 10 20 from xnmas tree 14 (assum ng the

ri ser needsbdre-4& id nriabibre risen)18 il litthgsthlindnano 80! sQiagiiation fluid,
string” 50 having a preferred dianeter of approximately 2 to 3 °

inches is eqdOyEdehOvaierCidl tABR pUrAskel Howm fubiHg50 Aind_ iafdireried Baek up
riser conduit 18. In this operation, crossover valve 74, annul us

i sol ation I I i I
run down t hﬂrﬁgué(grﬁ"'@s %%gygéﬁ@g{%ﬁ%%gjbg{@n@?? e& ?@ﬁﬁ F\?rﬂ;%q #Ppg%g gglc:lénacf
ram 80. Circulation.fluid, . such as se er, is then punped dqwn
L bl ng’ 50 ARANPROG Heet 4 o RERTHRIO, fidsn AYeHEtBAEP BoH Soabishio
tubing 50 by blind ram 80 to thereby clear nonobore riser 18 of
pr oduct? on rANuI¥@snayReeciRgaed \Beoyn Ipg Os It oplages Indnis7easeny

3 vé beceloged d gubipg Hfatoskeld it nop} Indhi

be cl osed around tubing 50 to hold it in place. In this case,

appr opri at eappabpeate valvesin knes tide ddearel clssst and tosssey aalwaleant
and annulus isolation valve 76 both opened. Thus, circulation fluid

punped  dovghrupd RdIatbriWAhlve b Bbthesp&rtkd. h‘THHQ,hciFddPét&WﬁtﬁidCﬂﬂﬂFbH 2,

up the annulus bore and into the annulus between bore 48 and tubing
3510 10 habYyahG %o UGN EHO ol BoBRIE AR T Lging o0l 70
' from RSP 2ATRUBETE BBRYICHBE, ANl DERERSIE ELP PSRRI 8RdPat i on,
10  thereby clear monobore riser 18 of production fluids.
Tubing 50 is also employed to clear monobore riser conduit 18 of
production fluids after an emergency disconnect separating riser conduit 18
from RSP 24 has been performed. In an emergency disconnect operation,
retainer valve 58 and typically all the valves in RSP 24 are closed. Tubing
15 50 is then run down through bore 48 in monobore riser 18 until it tags
retainer valve 58. Circulation fluid is then pufnped down tubing 50 and
directed by retainer valve 58 back up the annulus between bore 48 and
tubing 50 to thereby clear monobore riser 18 of production fluids.
Tubing 50 is also used when it is desired to circulate fluids between
20 | surface vessel 12 and the well. In this operation, annulus isolation valve 76
a.nd blind ram 80 are closed, tubing 50 is run down bore 48 until it tags
blind ram 80, and grip and seal tubing ram 78 is closed around tubing 50.
In addition, crossover valve 74 and production bypass valve 84 are opened,

as is the downhole sliding sleeve, for example (not shown) separating the



“retainer valve 58 and typically all the valves in RSP 24 are cl osed.
Tubing 15 50 is then run down through bore 48 in nonobore riser 18
until it tags retainer valve 58. Circulation fluid is then punped
down tubing 50 and directed by retaineri4val ve 58 back up the annul us
bet ween bore 48 and tubing 50 to thereby clear nonobore riser 18 of

~product i On~-f)-#edué$ienw'erfﬁarﬁﬁhéfarﬂdm berdwithinnthetwels. depatheid thas

circulate fluids between 20 surface vessel 12 and the well. In this

operat i on. gaaliied 3B o' 8bYfr8ligh SASIEPHoRd 79, BbRnclsed.

tubing 50 i s run down tags ram 80,

d |t ubi 78 i I d d i 50. ., | ddi tiqn,
crossover varuRus BB dnlsr e i e blb e avalof hedictln, |
t he downhol e sliding sleeve, for exanple (not shown) separating the
14  pr oduct PYRAssolosPr 82 andhadkHirusurtagsoyesssi 1 Rithraugh the annmuggzefﬁwegn

thus established down tubing 50, through crossover conduit 72, down
t he anbul usoreo4@ anct toibinge50e 1 This path haypobdaurse dre eveesed,hif cegylired,
production bypass |oop 82 and back to surface vessel 12 through the

annul us betygeotiem9ifs4fapibe éstBbMtheelthrdiigls sBRChveRpepaticiosf e RSer
reversed, if required, and other paths may be established through

sel ective ¢ i riser system conponents. Referring to
BEL3H Conbbable -

Figure 3, a’second iment of the present invention is _ _
 subsea 10t ubi rigelRABEN KL 7 SEON FrRRSLFIEBE Af s PLEB AR,
the sane reference nunbers will be used to refer to conponents
descri bed iif ilusirated svhiohnds padisgiarbnsuitabie for yseifbeenmration wike subsea
vent ;(\)I ° tubing hanger applications. In describing this embodiment, the same
reference numbers will be used to refer to components described in the
previous embodiment. In this embodiment, the inventive
completion/intervention riser system 10 is shown extending between surface
vessel 12 and a subsea wellhead 88 extending into the subsea floor 16.
15 For tubing hanger interface applications, a subsea BOP stack and marine
riser will be attached to the wellhead, the monobore riser equipment which
run thereinto. As more clearly illustrated in Figure 4, riser system 10
terminates in a tubing hanger running tool (THRT) 90 which is connected to
a tubing hanger 92 suspended in wellhead 88. Tubing hanger 92 includes
20  a production bore 94 in communication with the production tubing 96
extending into the well and an aﬁnulus bore 98 in communication With the

annulus between production tubing 96 and the surrounding casing string

100.



conpletion/intervention riser system 10 is shown extendi ng between
surface vessel 12 and a subsea well head 88 extending into the subsea
floor 16. 15 For tubing hanger interface applications, a subsea BOP
stack and marine riser will be attached&o the well head, the
nonobore riser equi pnent which run thereinto. As nore clearly

il lustrated i n FiAguihethé, previotis eribbdimelf), ris@r systernet0 conrisebiangtring of
hanger running tool (THRT) 90 which is connected to a tubing hanger

92 suspendedjigie-Weld NsrafoRBbork. ised caﬁaﬁﬁms%hicncé)&élﬁés aebﬁantia%from

production bore 94 in comunication wth the production tubing
extending i I us I QAC i i W th
the annul ughﬁ8§€5’8§§%'r%%lq€%"{% @HggﬁgsngR%ggxgémgos%%l@h‘gﬁkggg%si ng
string 100, 15 in the previous enbodinent, riser_system 10
conpri ses ab@'}qhnéﬁ Sectiondo -%F’@,Ct?; “ﬁﬁhﬁt?oa’é‘{ef 1§rgkpf E(VS’HQEPfe iger
whi ch extends substantially from surface vessel 12 to well head 88.
Ri ser s§st enonduihll 8pao@meigeney distnrmech patkagse tDBh 108 xanmestad tajthe

near the | ower end of nonobore riser 5 conduit 18, an energency

di sconnect |adraged 6EBRINCHO4 T sedtiee1ed, haudidoré eubses estdfee (SSTT)
branch-of f section 102, a dual bore subsea test tree (SSTT) safety

ot (THOS D Pan 08 SR o BV ERF YOh i aBIg AGRY okage

joint (THQJ e dual bore SSTT sa package

06 d .90, ..0n . i i b i rabl i Q. h
L0 o0 T e RaiGR SR TTHED Job nebbet Bohial e Qubr R 527 Rehs
of this enbodiment also includes the main control unjt 30 and the
associ at ed Pagkage10gand THR] 90+ 1P ereadpRelt iRy he dasiiableyto integrate

enbodi ment v
10 the SSTT and THRT functions into a single component. The riser system

10 of this embodiment also includes the main control unit 30 and the
~associated features described with reference to the previous embodiment
for controlling the operation of the riser system components.
Referring to Figures 4 and 5, riser system 10 of the present
15 embodiment is deployed inside a conventional marine riser (not shown)
which terminates in a blow-out preventer (BOP) stack 110 connected to
wellhead 88. Thus, riser system-10 extends through a bore 112 formed in
BOP stack 110.
Branch-off section 102 includes a production bore 114 in direct
20 communication with bore 48 in riser conduit 18, an annulus bore 116 whiéh
branches off of production bore 114, a bore selector 118 for selectively
closing either production bore 114 or annulus bore 116, and a retainer valve

120 for selectively sealing off production bore 114 above bore selector 118.



for controlling the operation of the riser system conponents.
Referring to Figures 4 and 5, riser system 10 of the present 15
enbodi nent is deployed inside a conventional marine riser (not shown)
which termnates in a bl ow out preventerl6(BOP) stack 110 connected to
wel | head 88. Thus, riser system 10 extends through a bore 112 formned
in-BOP-stack -118DPBrna4ds cohhestedttodhe 16Rer end wof dganchpoffdsedtioan] ¢ aad
114 in direct 20 communication with bore 48 in riser conduit 18, an

annul us borfanlei«én% %co%éa@mo%f-e AtePEOSHGE nsrfrd@ﬁrteblih%a@émzein

sel ector 118 for selectively closing either production bore 114 or
annul us bor S Wi

of f pr oductﬁ‘oné\g%r}tzd*dal é%trgéﬂ(g{)rg spéﬁgf':to df%rgs ﬁb?&dd%@b q%%aﬁi‘gnd
connected to the r en ranch-of f section 1 func ion o]
di sconnect %ﬁ&ﬁ&k‘@vf?@e?gém are ) FOBMYNIERYRY gﬁ ‘%"‘?rht’ofehi1£l
event of an energency. EDP 104 conprises a productlon bore 122 and

an annudus ad @nnplusiperen’ th,gespeetbialiurin daaneroffisaetionofiZt i on bore

114 5 and annulus bore 116, respectively, in branch-off section 102.

Dual bore SSTT sBlatl porraEBadesdfety packagestd6 aopipridestd produetion bicté
and an annul us bore 128 in comunication with the production bore

122 and an @%n@oér?aﬁﬁé}luhrbﬁgﬂzwﬂm cofinitibdtioprwittsl vae pPéH&t@fﬁTﬂ_ore

safety package 106 I ncludes an upper production cut typically and

ocat oa | n a0 BB 128 R 8% adlfel i RSN pais

| ocated in the annulus bore 128. Production cut and seal
and 132 andP3exRQeEUt0& i %ﬁa@,ypper production cut typlcaﬁly sea?va ve ’ilg'(?

10  and a lower production cut and seal valve 132, both located in production
bore 126, and an annulus circulation valve 134 located in the annulus bore
128. Production cut and séal valves 130 and 132 and annulus circulation
valve 134 serve to selectively close off production bore 126 and annulus
bore 128, respectively.

15 THOJ 108 comprises a production bore 136 and an annulus bore 138
extending between production bore 126 and annulus bore 128, respectively,
in dual bore SSTT safety package 106 and a production bore 140 and
annulus bore 142 in THRT 90, which in turn are in communication with
production bore 94 and annulus bore 98 in tubing hanger 92. Hereinafter,

20  production bores 114, 122, 126, 136 and 140 may sometimes simply be
referred fo as the production bore, and annulus bores 116, 124, 128, 138
and 142 may sometimes simply be referred to as the annulus bore. THOJ
108 further comprises typically a ram spool 144, which can be sealingly

engaged by BOP rams 146 located in BOP stack 110, and an annulus side



val ve 134 serve to selectively close off.production bore 126 and
annul us bore 128, respectively. 15 THQJ 108 conprises a production
bore 136 and an annul us bore 138 extendi ng between production bore
126 and annul us bore 128, respectively, 1in dual bore SSTT safety
package 106 and a production bore 140 and annulus bore 142 in THRT
90, -whi ch i eutlet A48 whioh-provides cemmemicetion bgiweendhe anrdusbore and
annul us bore 98 in tubing hanger 92. Hereinafter, 20 production bores

114, 122, 1B6re 13@ witiin IBOPrstsicls 41101 i Aehoké mpldykild eond eit d50asktend€is
t he production bore, and annulus bores 116, 124, 128, 138 and 142

may somet | ”Bétvﬁééﬁ"bl’)r@e”?einﬁf f@s&@a@vé&%la\@r‘%ﬂ% Eﬁbﬁ% aﬁb@é vé%

further conprises typically a ram spool 4, can be sea ingly

177 0ut1 of 1482 AR SFAAE T %CZE%E %i%’%%ﬁ”?ﬁ%ﬂ%ﬂ%ﬁﬁ&se?o

and bore 112 within BOP st k 110. A choke and kill conduit 150

ext ends® bet weens'b&o@rait BQQ\”F%R‘GP VissE systepn 19-derictedoife and
kill valve 152 allows choke and kill conduit 150 to be selectively
opened or cFupeds 35) wirelneg tndlemay beranadvorimanobooé rises eondyis tlénand
10, depicted in Figures 3-5, wireline tools may be run down nonobore

ri ser condudiredtedaintb eithéretiegsroduttiorbbheor the apnalligdidrerthksugh or t he
annul us bore through selective operation of bore selector 118.
rgeace

Furt hernore t e
vessel 12 t ?'%E*g%é’5&%@4@%&?@85@%@'r@@aﬁ%“"‘t“mof?e(’?.’% JArRY e

18 by openi g, o aIUGEHY R ha ) RSBl ¥sel 3RETor e BRShuBR N9
o 10  bore and monobore riser conduit 18 by opening production cut and seal
valves 130 and 132 and closing annulus circulation valve 134 and BOP -
rams 146. In this operation, choke and kill valve 152 is opened and the
annulus fluids are vented through annulus side outlet 148 and up choke and
kill conduit 150. The annulus side outlet may be equipped with an isolation
15  valve/sleeve.

In order to prepare for a controlled disconnect of riser system 10
from tubing hanger 92, choke and kill conduit 150 is employed to circulate
production fluids out of monobore riser conduit 18. In this operation,
annulus circulation vélvé 134 is opened, BOP rams 146 are closed,

20  production bore 94 and annulus bore 98 in tubing hanger 92 are plugged
using conventional means and the production valves are closed. Circulation
fluid is then pumped down choke and kill conduit 150 and is directed

through annulus side outlet 148, up through the annulus and into bore 48 to

thereby clear monobore riser 18 of production fluids.



rans 146. In this operation, choke and kill valve 152 is opened and
the annulus fluids are vented through annulus side outlet 148 and up
choke and kill conduit 150. The annulus side outlet nmay be equi pped
with an isolation 15 valve/sleeve. In diBder to prepare for a
control | ed disconnect of riser system 10 fromtubing hanger 92,
choke and ki | | - c€&iublietaridbRilli coneluitl ks also ciseduvber it iprdesiredi torcirculate
fluids out of nonobore riser conduit 18. In this operation, annulus

ci rcul ati onflyidsMsetWéni surfzienesbseBPR dritithelWbll.ang tisib SRfatid® annulus

production bore 94 and annul us bore 98 in tubing hanger 92 are

plugged !Jsi:i'r"tﬁél;a"ﬁ% %Heoi‘ﬁ‘i aNB O PARhY ﬁ‘geg{ggm 5 ﬁ%nﬁlﬁiﬁéﬁ%ﬁﬁ fole

closed. Circu urd i's then punpe condui t
150 and is directed through apnul us,side outlet 148 up,through the
annutus andoldife sirve. 2o BRmBRChal Shaes, Ssharag £k pididctishfcre’ fiom
production fluids. 18 Choke-and-kill conduit 150 is al so used when

it is dasirte agndusharamvathin the walbead dRokshowrkisvepenad. 1A path isibus

well. In this operation, annulus circulation valve 134 and BOP rans
146 are cl osstdblistimet tbendcivakehana kills¢oraiuitg1 50, dbraughf ann@uagides o(itiet
shown), separating the production bore fromb5 the annulus bore within

the wel | heag4g n@dwh RSN NufuOBEREIRto thedMell, U thd pPod @tiortbdrehasd BRR

choke and kill conduit 150, through annulus side outlet 148, down

the annul usy r,%&é;g&ééﬁ %@{éﬂg{’éﬂpfﬁé‘%%%&ﬁéﬁ&g ﬁh%fr%o%@ﬂpb%hpﬁs?s

—surface vesse rough nonobore riser condul
path may of course he reversed, if required, an t her paths may be
10 est abl | SRl TAY RIGPUER BELFYEISSgeTAPAURCts A0 QtheTgRaths yaay he
conponent s. '

w 10  established through selective operation of the riser system components.

In the event of an emergenby disconnect operation separating
monobore riser conduit 18 from dual bore SSTT safety package 106, coiled
tubing/’spaghetti string” 50 is employed to clear monobore riser conduit 18
of production fluids. In this operation, retainer valve 120 and all the valves

15  in dual bore SSTT safety package 106 are closed. Tubing 50 is then run
~down through bore 48 in monobore riser 18 until it tags retainer valve 120.
Circulation fluid is then pumped down tubing 50 and directed by retainer
valve 120 back up the annulus between bore 48 and tubing 50 to thereby
clear monobore riser 18 of production fluids.

20 It should be recognized that, while the present invention has been
described in relation to the preferred e'mbodimenfs.thereof, those skilled in
the art may develop a wide variation of structural details (including

applications for horizontal xmas trees) without departing from the principles



In the event of an energency di sconnect operation separating

nonobore riser conduit 18 from dual bore SSTT safety package 106,
coiled tubing/'spaghetti string" 50 is enployed to clear nobnobore
riser conduit 18 of production fluids. 18n this operation, retainer
val ve 120 and all the valves 15 in dual bore SSTT safety package 106
‘are cl osed. offths-imyeBbion s Theseforenthecappendedocigims are: tar Bei gonsinuedoioe
riser 18 until it tags retainer valve 120. Grculation fluid is then
punped downcdy dlDeg§livarmts Falkeg adthbythieetrae rs%bge\éﬂo\/@iﬂiQSf trecinveptibhe
annul us between bore 48 and tubing 50 to thereby clear nonobore
riser 18 of production fluids. 20 It should be recognized that, while
the present invention has been described in relation to the
preferred enbodi nents thereof, those skilled in the art may devel op
a wde variation of structural details (including applications for
hori zontal xmas trees) w thout departing fromthe principles 19 of
the invention. Therefore, the appended clains are to be construed to
cover all equivalents falling within the true scope and spirit of the
invention. 20 What is Clainmed is: 1. In conbination with a subsea
wel | head, | anding neans for |anding a tubing hanger carried by said
wel | head, a BOP stack coupled to said well head, and a drilling riser
5 extending fromsaid BOP stack to a surface vessel, a
conpletion/intervention riser arrangenent conprising, a tubing which
i ncl udes a production bore and an annul us bore, said tubing hanger
arranged and designed for landing within said | andi ng neans,



a safety package arranged and designed for insertion through a bore
of said BOP stack 10 and having a production bore and annul us bore,
sai d safety package being rel easably secured at a bottomend to said
t ubi ng hanger and having a top end whi extends upwardly within

said bore of said BOP stack, said production bore and said annul us
bore of said safety package being in fluid communication with said
production bore and said annulus bore of said tubing hanger, 15 a
renotely operabl e bore sel ector arranged and designed for insertion

t hr ough |His CRISeLk. sai d BOP stack and secured at a bottomend to

sai d saf op end, said bore selector having a production
bore and an annul us bore whi ch extend through said bottomend of

sai d bore sel ctor u t

producti on bo?e an sal g%%pﬂ$%§iggggyu%ﬁ%%?ﬂhﬁgygﬂ§&ggcQa&g¢3§ Wbmg
production bore an nul,us f sa 20 sel ector farmn .
functur egeagteﬁcgﬂs iRl up e £ A Fadk Bl 45 o wilieat. 4o addw%r% riser
sel ec S ore s or having a sel ector device at said

j unct ree¥t8? %%| &P éaé&yﬁ ostRly ©Of £ gyrfacer veseRl: 2 spmplepnipnterygriiqno iser

bore or the selector annulus bore, and 21 a nonobore riser conduit

ext endi ngragemGEhcosHITEing i [ 1ing riser and connected between said
surface vessel and said single bore at said top end of said bore

sel ect or, anda terng ethjchomeludbd e pnexhitiorf borecmdt anodrdnuhyg Hdreyi sdidf fubingi ranger
said single bore, in said production bores and said annulus bores, 5
wher eby s@anged aldd desidied derlanding Béthinnaiddhdditk mearsai d | andi ng nmeans
through said drilling riser and said BOP stack, and after

i nstallation, aWwifets!gableagk AeteBgdiBnd laemg@aefbﬁmsérhb@ H3BughSabste FPEAPBOP stack
riser selectively to either said tubing hanger production bore or

sai dyf Ubhﬂlﬁhavﬂl@{' Boda&tiuH Mﬁe B Sanufibokd, ‘éhlqgufé?}y e{&% %f@% éctheed

well to the s ace vessel through the product’on |ng

hanger, &3 6¥orP %ﬁcjf a9 E’al&‘%ll?é) B&g%? lcu?c{: flangp ¥ tépegﬁd Q/glcﬂfefxtetnng upwardly within

said bore of said BOP stack, said production bore and said annulus bore of said safety
package being in fluid communication with said production bore and said annulus bore of said
tubing hanger,

15 a remotely operable bore selector arranged and designed for insertion through said
bore of said BOP stack and secured at a bottom end to said safety package top end, said bore
selector having a production bore and an annulus bore which extend through said bottom end
of said bore selector and are in fluid communication with said production bore and said
anhulus bore of said safety package, said production bore and said annulus bore of said

20  selector forming a juncture with a single bore which extends to a top end of said bore selector,
said bore selector haying a selector device at said juncture for selectively closing off either the

selector production bore or the selector annulus bore, and



10 annul us bore. 2. The conpletion/intervention riser arrangenent of
claiml1 wherein said safety package includes, a tubing hanger
runni ng tool having a bottomend which j.s arranged and desi gned for
rel easabl e connection to said tubing hdnger, said tubing hanger
runni ng tool having a top end 15 and having a production bore and an

annul us bore, af?n&n%BBﬂ%Qis'%@@%?ibit%&geﬁﬂ‘i%@gﬁr‘aﬁgﬂhﬁi@Hrihﬁéirf}_gr ﬂld%h%(?@égwéeﬂ

connected to said top end sal t ubi ng” hanger running tool, sal

tubing h [ 0N Qi ' t '
product | SaUgrak yEReR O it OB D fylchB o8 0l BRS LRULEGE.
(SSTT) having a battom end connected to.said.top end 20 of said . .
t ubi ng hangerreg}ql%éﬁt %R%“ﬁﬂej‘%‘?%f, 056?95“@&% fg"dé efP%‘l“i’ # iS%Iea%f”E?p in, gid
and having a . production bore apd an annul us bore, and 22 an
Energenc9(ﬁngﬁﬁﬁ@?ﬁmﬁééﬂéﬁémeEgﬁ?&having a bottom end connected to
said top end of said dual bore SSTT, said EDP having a top end and
havi ng a produBerebn spisy Bibigd hanger gamdeuisstslied in saiddlapdisg yaedns thiyel said
and annul us bores of said tubing hanger running tool, tubing 5

hanger odiiking ais¢romdjseidBOP SI8TK; and dii@DRsthlddtiog, witelideupels owpbaiowered dmough
wi th each other to form in conbination said production bore and said
annul us kxd encmbbareiribes aledtivepawkether sdd titieg hemgel etodmatiombetevandaidtubing
riser arrangenment of clains | or 2 wherein said neans for

cont r ol | haygef dnhuthsfHodsy and Cluidiasiayabe proahckd Yo eHeal€ll to tBE Sinffse Weade through
said single bore of said bore selector. 10 4. The

co irrgl e;; gﬁgﬂrﬁfﬁzgﬁ E{n‘recoﬁlfl tfu?] AbindNdngg %@tpalgﬁa(%@laﬂh BBrelseRictof BYNRAIRIgOLF the
g ui ow I ncl udes,
10 annulus bore.
2. The completion/intervention riser arrangement of claim 1 wherein said safety
package includes,
a tubing hanger running tool having a bottom end which is arranged and designed for
releasable connection to said tubing hanger, said tubing hanger running tool having a top end
15 and having a production‘bore and an annulus bore,
| a tubing hanger orientation joint having a bottom end connected to said top end of said
tubing hanger running tool, said tubing hanger orientation joint having a top end and having a
production bore and an annulus bore,
a dual bore SubSea Test Tree (SSTT) having a bottom end connected to said top end

20  of said tubing hanger orientation joint, said dual bore SSTT having a top end and having a

production bore and an annulus bore, and



a renotely operable retainer value in said single bore of said bore
selector, a renotely operabl e upper production cut/seal valve in said
production bore of said dual bore SSTT, 15 a renotely operabl e | ower
production cut/seal valve in said prodd%%ion bore of said dual bore
SSTT, and a renotely operable annulus circulation valve in said

annul us bore i.d dual. bore TT, The.completian/interventi-on, .
ser ar r angesuETRagerty Hissd3héts eakhte CopB PifieiBoGin Rl RRELE N 180 op
orientation joint inclu a, ool having a region of redyced
outer o snbebsid aratue ST b FuRa adon e urt ey rng o an
dual bore SSTT and EDP, 23 said RAM spool arranged and designed to

be in al iaﬁﬁ‘fﬁ%liorWth a set of BOP RAMS of said BOP stack when said
tubi ng hanger is landed in said | anding neans carried by said

wel | head, a spaé pseductien dprearagd dnawlds derss giedidt wbing hasgrramhniggitdolB@bing
RAMS when said tubing 5 hanger is |anded in said | anding neans

carri &éd byngabdentgtidnhend,SSHdi ahdBIFP BAMSIn B@il domatuaicetidi with eacheothatéd fogm
a selectively controlled choke/kill valve. 6. The

conpl et i émédnitigdtioanhidgtodicsion baderaad gadaniulad bart af $widbsaie petkagsal d
means for controlling fluid flow in said production bores and said

annul us bores3furtitgE completeterderdtRATet YrrARRIRR! 6f EI8kRI NOF 2ViwhdtEiniAid
said single bore of said bore selector, 10 a renotely operabl e upper

product i gRagbf 86l VR NEd ifdwSitkiddR LMot PP Brereféﬁne? Fhide ifliad siggé Bore

SSTT, a renotely operable | ower production cut/seal valve in sa

product i gp.BOf&e Aesd) d

10 4. The completion/intervention riser arrangement of claims 1 or 2 wherein said
means for controlling fluid flow includes,
a remotely operable retainer value in said single bore of said bore selector,
a remotely operable upper production cut/seal valve in said production bore of said
dual bore SSTT,
15 a remotely operable lower production cut/seal valve in said production bore of said
dual bore SSTT, and
a remotely operable annulus circulation valve in said annulus bore of said dual 'bore
SSTT.
5. The completion/intervention riser arrangement of claim 2 wherein said tubing
20  hanger orientation joint includes,
a RAM spool having a region of reduced outer diameter relative to an outer diameter

of said tubing hanger, dual bore SSTT and EDP,



dual bore SSTT, and a renotely operable annulus circulation valve in
sai d annul us bore of said dual bore 15 SSTT. 7. The
conpletion/intervention riser ar rangement of claim®6 wherein, said
upper production cut/seal value is open, said upper and | ower
production cut/seal valves are open, said annulus circulation valve
is closed, 20s5@RANEGBoSAMENIEERard @ERMed & B InVAidhfehPhvih 288 OMBOP RAMS
reduced outer dianeter of sard RAM spool, and said choke/kill valve
in said ' ' 54l ' I : ; :
prodact | onT o] cant BRefsd Sttt AFlindd & ARCHndinf AL Yortb by gud
productiQ@HR%he of said tubing hanger, safety package, selector and
sai d nonobore tiser 24 conduit, and well annulus fluid can be vented
t hrough said side oytlet and up said, choke/kill . ]] 0 aid BOP, .
Stack g Thet SR SPHE SireRt erlniEthts b BrmeaaiRHE PlME e dktubing
wherejin, said, an%Lus circulation valve is open, 5 said BOP RAMS are
cl osed ab¥ger &alagdekdt spid dpndingimeas cutied byi spirbrehlhed, saif BERRANRAMS, said
spool, said tubing hanger production bore and said tubing hanger

annul us ke’ lingeayingaselectipgle copralgd shokerkib yelvseal val ve and said

| ower production cut/seal valve in said production bore of said dual
bore SSTT ar e6.cl osEk camgletiaw/inteeventiompisérsarraggeriént mf alasm fSowhgreingsaigmeans
circulation fluid down said choke/kill Iine of said BOP stack,

t hr ough &aicohtsilliiez fuwd flowsinaaid ppdduetios Bods dntbianDandang ®oreiit: addhatds,
Joint, up through said annulus bores of said Tubi ng Hanger
Oientation Joteitotelddptrabler&aingValveENBA@MHEYe bore of said bore selector,

10 a remotely operable upper production cut/seal valve in said production bore of said
dual bore SSTT,
a remotely operable lower production cut/seal valve in said production bore of said
dual bore SSTT, and
a remotely operable annulus circulation valve in said annulus bore of said dual bore
15 SSTT.
7. The completion/intervention riser arrangement of claim 6 wherein,
said upper production cut/seal value is open,
said upper and lower production cut/seal valves are open,
said annulus circulation valve is closed,
20 said BOP RAMS are closed relative to said region of reduced outer diameter of said
RAM spool, and said choke/kill valve in said choke/kill line of said BOP stack is closed,
whereby, well production fluid can be communicated to said surface vessel via said

production bore of said tubing hanger, safety package, selector and said monobore riser



D sconnect Package and said selector to said nonobore riser, whereby
sai d nonobore riser conduit is cleared of undesirable fluids. 15 9.
The conpletion/intervention riser arrangenent of claim®6 wherein,
said annulus circulation valve is closéed, said BOP RAMS are cl osed
about said region of reduced outer dianeter of said RAM spool, and

further comguit shd'@ell 2niBaNGidf @R RSARH !t%h%tgseﬁ&m%hﬁ&tdngrh p! Aid Eke/kill
wel | between the tubing hanger production bore and the tubing hanger

annul us QL 65 sBHOPRAE. for punping circulation fluid down said
choke/ ki | 'l IlﬁE o? sald BOP stack, through said side annulus out | et

annitus bore tnto the Serfe ik ERe T RMRpkoal ot BBig o oERRSR e

back to sai sur{?,ta\ce vessel via said production bores of said Tubing
Hanger OFTENtATiY lﬁ%vﬂyel‘ﬁwﬁ dual bore SSTT, said EDP and sald

selecitor via sai re riser conduit, whereby fluids can

cir cu% at ed bef%gPP ﬁfchéféé glaus said gegions off r&dwl‘ilomeré‘aﬂtﬁterﬂf@ald RAM
conpl etion/intervention riser arrangenent of claim®6 wherein, said
retai nerSRe8bve in said single bore of said bore selector is closed,
sai d upper production cut/seal valve in said production bore of said
dual bore SST%id sibing leeget,prediction boverang sod tttinglmngert dnselab byl phegded,

sai d production bore of said dual bore SSTT is 10 closed, said

annul us ci r cutaid upper\pabduetiom cetéieal iveAndSsaliDlodved braiatbrdeialsed) 0ad/eSH Edid

is closed, and further conprising,
production bore of said dual bore SSTT are closed, and further comprising,

10 means for pumping circulation fluid down said choke/kill line of said BOP stack,
through said side annulus outlet of said Tubing Hanger Orientation Joint, up through said
annulus bores of said Tubing Hanger Orientation Joint, dual bore SSTT, Emergency
Disconnect Package and said selector to said monobore riser,

whereby said monobore riser conduit is cleared of undesirable fluids.
15 9. The completion/intervention riser arrangement of claim 6 wherein,
said annulus circulation valve is closed,
said BOP RAMS are closed about said region of reduced outer diameter of said RAM
spool,
and further comprising,

20 means for establishing communication in the well between the tubing hanger

production bore and the tubing hanger annulus bore, and

means for pumping circulation fluid down said choke/kill line of said BOP stack,

through said side annulus outlet of said Tubing Hanger Orientation Joint, down the Tubing



a string of tubing extending fromsaid surface vessel through said
nonobore riser conduit to a position above said retainer valve of

sai d bore selector, 15 whereby for energency di sconnect operations,
sai d nonobore riser conduit can be cleared of undesirable fluids, by
circulation fluid passing down through said string of tubing and up

t he annuHasgdehnelan bssd this thel well,afp thuhitigg Anitkes PrsHuoBOOBOrE afid B&K to said
conduit. 11. In conbination with a subsea wel | head, |andi ng neans for

| andi ng gurtaebivegsel DRANGRT pRALEHRCIY §RdatH WabihBaaG ge@OLibRhii¢h NAMISLid dual
havi ng an annul us bore and a production 20 bore and |anded in said

| andi ng TTAMd 8 DPURSIES; hayi : bore and a
productigﬁégggg’%ﬁ?gh conﬁﬁﬁﬁggﬁgp&??ﬁmgﬁkgggﬁggﬁﬂgﬂggﬁb and said
production .bofvﬁergﬂc) ?lﬂfdg at B'é)&i%lg?m%/eenasaid surface vessel a %said well.
conpletion/in erventron/fi ser ar rangenent. conprising, 2 a R ser
Saf ety Package, (R havi,n roducti.on bore an anpul us. bore

whi o ext end 1 om 1% SRR REER SR g heesil oRlaRtE SheSin d Rsp
with said bottomend of said. RSP coupled to said subsea xmas tree

and with said t%ﬁl%d&@tﬁil’&?@lﬁé@@@%ﬁ&? frvAid hpge srdgetor ineloprgh i n

communi cation wth said xmas tree production bore and annul us bore, 5
an Ener gency Piderneneraduptiukeaiscsl Fopy imsaid prpducting: haseroBsadd dved baret SHIT is
end, with said bottomend of said EDP coupled to said top end of

sai d RSRelossdi d EDP i ncl uding a bore selector having a production

bore and an annul us bore which extend through said bottomend of

sai d EDP and safd olweapmductidn duit/deat oaive il exd podusidntbos@bfisaid oghl ®bte®STT is
bore and said annulus bore of said RSP, said production bore and aid
annujus &eded, of said selector forming a 10 juncture with a single

bore which extends to a top end of said bore selector, said bore

selector  havaROamufRl Gchia¥ibh Yal9P e 804 GnRRh eGSR or I8M 8l Blre SATH is closed,
juncture for selectively closing off either the selector production

bore or &BQhﬁﬁﬁ%Sﬁﬁhiﬁg”U|us bore, a nonobore riser conduit extending
froma surface vessel fto said single bore of said

a string of tubing extending from said surface vessel through said monobore riser
conduit to a position above said retainer valve of said bore selector,

15 whereby for emergency disconnect operations, said monobore riser conduit can be
cleared of undesirable fluids, by circulation fluid passing down through said string of tubing
and up the annulus between said string of tubing and said monobore riser conduit.

11. In combination with a subsea wellhead, landing means for landing a tubing
hanger carried by said wellhead, a tubing hanger having an annulus bore and a production

20  bore and landed in said landing means, and a subsea xmas tree having an annulus bore and a
production bore which communicate with said annulus bore and said production bore of said

tubing hanger, a completion/intervention/riser arrangement comprising,



bore selector, 15 said RSP including a crossover conduit with a
renmotely operabl e crossover valve therein, said crossover conduit
connected between said RSP production bgre at a crossover production
poi nt and said RSP package annul us boré at a crossover annul us point,
a renotely operable annulus isolation valve di sposed in said RSP

annul us bore,a ms@rswétr%wedgb (RSPEh&aRN 8 Gr&fliction BRI Mk i$usYr€ which
bel ow said annulus isolation 20 valve, and wherein, said annul us

i sol ati ngtgl?d ¥6ml astoﬁleﬂa%q} shifl I @ AR oRH 6{%afaol§§l3’ \Aﬁﬂﬂcgalds jid end of said

crossover va ve in Said crossover conduit Is c ed, 27 ere

producti g oHﬂr)]lgd ?@Qzag %upsre UEE el 1afd SR gs c{ R?P %trb 1095 reOJndSa%hglu%Q§€re

and said sal nnno ore riser con 0'sald surface vesse
and sai d, annul us can Vi a,sai nulus vent

e 21 0PRSS R e b AR S AL ot P Ay ol o
| andi b h | | head, bj h
s g e S8 905 s, 1400 e

| anded in said | andi ng neans, and a subsea xnms tree haV|ng_ )

annul us Sabpettomm emé%wéi B Mplse e sy temendatiraisi RSR i B wh&lmg a bore
annul us bore and said production bore of said tubing hanger,

conpl et i splgctaithayingrit froduction dere andraarrgowienborsovipeh exteny thsoughssaid t@&bmteynd
Package (RSP) having a production bore and an annul us bore which 10
ext end fofmaiddEDP pnéntiichfars i fibiREEnman@atiot wiinsad grogiictéa wbr&ak! suid imnulus
said bottomend of said RSP coupled to said subsea xmas tree with

sai d RSPogie afwald RISPPesi@ @Bauction Wous ahd kel Beiulg bbie EOsHdIREIeab Gtming a
with said xmas tree production bore and annulus bore, an Energency

Di scpnnefhctbRGKAYE sinElDord aWidA ExnBOiot O1Fh @R o RO BoreQBIeERF saili Hobe selector
sai d bottomend of said EDP coupled to said top end of said RSP, said
EDP i ncl llrﬁgf'ir&ga ?el&?irvgly operable selector device at said juncture for selectively closing off either
the selector production bore or the selector annulus bore,
a monobore riser conduit extending from a surface vessel to said single bore of said
bore selector,

15 said RSP including a crossover conduit with a remotely operable crossover valve
therein, said crossover conduit connected between said RSP production bofe at a crossover
production point and said RSP package annulus bore at a crossover annulus point,

a remotely operable annulus isolation valve disposed in said RSP annulus bore,
an annulus vent line connected to a RSP annulus bore below said annulus isolation
20  valve, and wherein,

said annulus isolation valve is closed in said RSP annulus bore, and

said crossover valve in said crossover conduit is closed,



15 sel ector having a production bore and an annul us bore which extend
t hrough said bottomend of said EDP and which are in fluid

communi cation with said production bor§7and said annul us bore of
said RSP, said production bore and sai d‘annul us bore of said sel ector
formng a juncture with a single bore which extends to a top end of

sai d bore sel gubRby, SBHcktRAMRIEEAEEL Wodr&aﬁiﬁg?igphﬁiggtﬁ&l ¥orBBE5ARISP and

sel ector device at"said juncture for selectiv C ng off erther

20 the segl: luCt | of:e..0 . us ,bor a
monobor o it S e 3 boRGHiEer Yonlile 1 i S thoe 0K B Ay e
bore of sa%qi QBre felector 28 saig.RSP i ncluding a crossover

condui t WA 1 PR NETASE yiasid ampplys P d0Syer val ve therein, said
crossover conggit onnect ed to.ﬁaid RSP production bore at a . -
crossover prbdauct FMoRopbinAfonwih dosubssaWRsadnlsnding mesng fpxslagding a tubing
crossover annulus point, a renotely operable annulus isolation valve
di sposedhingesearged gx.éald sveflbead, patiaghanger iasaid wellhset kavirgararmetus bore and
i ncluding a production bypass conduit with a renotely operable

pr oduct i ®prodbgtprastsry ahd/kanddvein siid,larslin gimgane candtai suhsda ypees sree bardog tn annulus
connected at a top position to said RSP production bore at a

posi t i onbavhiand ai rodibmive e dhichassowmearicapy with ghidamnplak ore sl ghid production
production bypass conduit having a connection at a bottom position

to sai d RSP opsfdutlindinger, @ cadpRtiod/ thtd0&itiohOfseBir el einenb& nisHiry, d
crossover production point, a renotely operable grip/seal tubing ram

di sposed in SaRGsRIRfRY PHGEE PRSPPRAIR a ProddeSdd boR Al MA@l bore which
connection of said top position of said production bypass conduit and

at al%{ag .t%ﬂdof?orﬂtﬁot\ﬁg .eﬁ@ioﬁs 1§ mq}f%}%g%d%??é%gld%ﬁ ith %airdeo%&%l ehd of said

opera I nd ram di sposed 1 n sal uction bore at a position
ggnmtﬂlfé§l§ g«?t? tle\ég ﬁ)n a(%:d? isoug)g%\?grpgsrt?e%uvgi }Il il Q%B%Srgdu%g})rg gggepa%aia%}uﬂﬂs bore being
in communication with said xmas tree production bore and annulus bore,
an Emergency Disconnect Package (EDP) having a bottom end and a top end, with
said bottom end of said EDP coupled to said top end of said RSP, said EDP including a bore
15  selector having a production bore and an annulus bore which extend through said bottom end
of said EDP and which are in fluid communication with said production bore and said annulus
bore of said RSP, said production bore and said annulus bore of said selector forming a
juncture with a single bore which extends to a top end of said bore selector, said bore selector
having a remotely operable selector device at said juncture for selectively closing off either
20 the selector production bore or the selector annulus bore,

a monobore riser conduit extending from a surface vessel to said single bore of said

bore selector,



production point, and wherein, said blind ramin said RSP production
bore is closed, said production bypass valve in said production
bypass conduit is closed, 20 said ann% us isolation valve in said
RSP annul us bore is closed, and said selector device is operated such
that said selector production bore is closed and said selector

annul us bore k&id GESIN indMBAE la)’cr§%bdera&5ﬁﬁhi‘t' Switts aViebRYy bpEabe r’br§ﬁ.b€’er valve
nonobore riser to said vessel. 29 13. In conblnatlon with a subsea

vel I head gleahdli 644 n@@&%vérol’:orldﬁﬁd& e f,(? l{p' R&PIBodaaidd B rebX%%abxGSSﬁ)ver

wel | head, a t’ubing hanger in sa| hea aV|n an annu ore

a prod uc hfo ﬂctpo% 1r?tréqd t@ghbﬁ? QSP %nﬁlﬂllgb&'Q nsd%t Qﬂ)sg%%ngrhnu?n 4.3 U bsea xmas

tree wit operabl e xmas tree valves and Sﬁ@‘aﬁ annul us
bore and a product on bor onmuni,cat e th sai.d annul us bore
and said pr odﬁcf?’in8t? %8?%”‘@* %PE‘S ! f‘thogj‘ H%{Hegé’r‘sf’o%?d In said riser satety paCLage
conpl tlonllnterventlon/ riser arrangenment conprising, a Riser Safety
Packag &%lng a production bore and an annul us bore which

ext end fron1a top end of said RSP to a bottomend of said RSP with

sai d bott om etdd 8SPsiaslydingamredission dypass sendiitswitk e semetgly opesablgyproduction
sai d RSP production bore and annul us bore being 10 in comunication
Wit h sai typessivalve derqin,cdidcprioduction bepass domdwitidonsediat &, a @p peritiog émeaid RSP
D sconnect Package (EDP) having a bottomend and a top end, with

sai d bot podueivd tote sted posERR whidlp iseabov e sddictbstavpr ﬁmduafonsmiixd, FR5Pprogadtidbn
EDP incorporating a bore selector having a production bore and an

annul us bgaes vhridalh exirgng cbhreotigh aﬁéiibdtt&ﬁgfoﬁhﬁbn endaiaf R SRpbdaBIDdABSte at a
which are in fluid communication with said production bore and said

15 apmul pssitRArenieh iseildy B crosdiver o@gtehipgihcbore and said annul us
bore of said selector formng

a remotely operable grip/seal tubing ram disposed in said RSP production bore at a
position below said connection of said top position of said production bypass conduit and at a
position above said crossover production point,
a remotely operable blind ram disposed in said RSP production bore at a position
15 which is between said RSP production bypass bottom position connection and said crossover
production point,
and wherein,
said blind ram in said RSP production bore is closed,
said production bypass valve in said production bypass conduit is closed,
20 said annulus isolation valve in said RSP annulus bore is closed, and
said selector device is operated such that said selector production bore is closed and
said selector annulus bore is open,

whereby said annulus is vented through said monobore riser to said vessel.



a juncture with a single bore which extends to a top end of said bore
selector, said bore selector having a renotely operator selector
device at said juncture for selectively closing off either the

sel ect or production bore or the sel ect d° annul us bor e, a nonobore

ri ser conduct extending froma surface vessel to said single bore of

said 20 bore 1%.6' eql Qbmbiatich KR 119 sggmh@adcfagéiggvrﬁéang%xdwntdiélg:af[ fubthg

renotely operable crossover valve therelin, sal ossover con

connect e n P_.ar i t a crossqve roduction

ot andapEt ¥Rl FRG R ROHeRd AR farle B SOSBMEE b R R pore and
oint, 30 a,renotely operabl e annul us isol atiqn val ve di sposed. in

Do d 11 sarrradeiry b Bhie & Aillndhe meus angdrs P s Begwith rmotely

production bypass conduit with a renotely operable production bypass
val ve t h@PERbIe uasy tise ovRhas &l Bo1ias sanc g be@nﬁ@fitae@rcamcfaoq dgre which
position to said RSP 5 production bore at a position which is above
said er o§§1@méﬁlcptﬁo‘dl§htﬂiat£amllﬁﬂ borgaind gaid doeducaen ppreast saidnidbing hanger, a
havi ng a connection at a bottom position to said RSP production bore
at a posompletionfinierheritonbeseowraedecheot @agwisarg, pr oducti on point, a
renmotely operable grip/seal tubing ramdisposed in said RSP

producti on bos Rigkr Safetp PatkdgoMRER) bavisdh predudfi®f bbRrandf ans &tk lusapr@fvhich
sai d production bypass conduit and at a position 10 above said ‘

Cr ossoveextphdHbhtd 0P eR@iofkaid RIPEIRE IsnORRY bRl RSP Reth!said BHtDROSRDb fishid
said production bore of said RSP at a position which is between said

RSP prodggbicgi, 10y RASS %&@%9@&4 WRR s 28 R spFrdaRtio %?Iteiaﬁr'a annﬁhgborg%%g

a string of tubing ext ing fromsaid surfdce vesse oug al
ronoRg g Sy P A R P B
' an Emergency Disconnect Package (EDP) having a bottom end and a top end, with
said bottom end of said EDP coupled to said top end of said RSP, said EDP incorporating a
bore selector having a production bore and an annulus bore which extend through said bottom
end of said EDP and which are in fluid communication with said production bore and said
15  annulus bore of said RSP, said production bore and said annulus bore of said selector forming
a juncture with a single bore which extends to a top end of said bore selector, said bore
selector having a remotely operator selector device at said juncture for selectively closing off
either the selector production bore or the selector annulus bore,
a monobore riser conduct extending from a surface vessel to said single bore of said
20  bore selector,
said RSP including a crossover conduit with a remotely operable crossover valve

therein, said crossover conduit connected between RSP production bore at a crossover

production point and to said RSP package annulus bore at a crossover annulus point,



said RSP. 14. The conpletion/intervention riser arrangenent of C aim
13 wherein, said crossover valve is closed, said annulus isolation
valve is closed, and 20 said blind ra%lis cl osed, and further

conpri sing, neans for punping circulatign fluid down said string of
tubi ng and back up an annul us between sai d nonobore riser conduit

and said stri Bgreﬁt)’_tezfu Bp&dble3dnnu S8 RYorS dh1de BRA B 6dig Slsel SafblyCRcRibe -
of undesirable fluids in preparation for a controlled di sconnect of
sai d RSP, P, and nonobore riser fromsaid subsea xmas tree. 15.

The conpletion/irntervention riser arrangenent of claim 13 wherein,
said grip/seal,. %’n ramis closed,about sai.d rin b/tubi w@ich
nas i 05 bot torfiaRe” Behff R oQRRY caRfiGeRhin SRRl TP pERLER:
val ves are closed,, said.crossover valve |s closed, sajid RSP annul,
| Sol at i oA VAIVe therslipaiRrgduqlioR buBsss GBRGIHG SmAGeIec o A ioRROSHigR o said RSP
punpi ng circulation fluid, down said string of tubing, whereby. )
ci r cud at PEFUstion kprealsx RSty Whigh issahoye s2id xaseeyier BrodHeHan Paify. Sid Bropgbion
annulus bore and into an annul us between said string of tubing and
sai d nmonbywse condyirhaysgdyiconnegtigmpida beiierh positipade shid RbR pedsipcideri bore at a
nmonobore riser can be cleared of undesired fluid during controlled
di sconnepositodn wlacll isRSR{yw EDP craastyenprodioios ppinser from sai d subsea xmms
tree. 15 16. The conpletion intervention arrangement of claim13
wher ei n, a remotely operable grip/seal tubing ram disposed in said RSP production bore at a
position below said connection of said top of said production bypass conduit and at a position
10  above said crossover production point,

a remotely operable blind ram disposed in said production bore of said RSP at a
position which is between said RSP production bypass bottom position and said production
point, and

a string of tubing extending from said surface vessel through said monobore riser, said

15  string of tubing having a bottom end positioned at said blind ram of said production bore of
said RSP.

14. The completion/intervention riser arrangement of Claim 13 wherein,

said crossover valve is closed,

said annulus isolation valve is closed, and

20 said blind ram is closed,
and further comprising,

means for pumping circulation fluid down said string of tubing and back up an

annulus between said monobore riser conduit and said string of tubing,



said annulus isolation valve is closed, said blind ramis closed,
said grip and seal tubing ramis closed about said string of tubing,
sai d crossover valve in said crossover nduit is open, and, 20 said
production bypass valve in said production bypass conduit is open,
and further conprising, nmeans for providing conmunication between

sai d producti apheds Sd1dUh&RLBRY Bier ik URarddl bNuRdEBhSle WRIids Hﬁ? aAbl for a
tubi ng hanger, 32 'whereby well fluids can be circul ated be en said

surface Vd%ﬁﬁ@llledad}&oﬂh&twge{éd KiS§, %lgp?énla B T @%ﬂrhisgﬂ sﬁgsera%ﬂag Bee.

t hrough said crossover condult, wn t he annul us e 1nto sal

wel |, up the product] 1.h i roduct i .bypass condui t
and bacE to sgéd gﬁ%?%c ﬂ%gggéfggﬁ%ﬂgﬁgéﬁﬁgg%?eﬁé#%ggﬁ1237 "HBnobor e
riser conduit and said string of tubing. 5 said P_including.a
crossover con&f’l‘lﬁtgr ) tﬁ"r“ér‘(%?éﬁ voﬁegégg‘ﬂlsé'dcsFrB% uping wyhy hagﬁtéerF?fP end
sai d grossover cond ig ﬁonnected bet ween said RSP production bore at
a croSsowapitio %HH&@?& RA8Mnt and to said RSP annul us bore at a
crossover annulus point, a renntelg oper abl e annul us isol ation val ve
di sposed in sa&pid xrEe tigaralvesasslased,sai d RSP i ncl uding a production
bypass conduit with a renpotely operabl e production 10 bypass val ve

t herein, sai dspdethsseveonalyy padesedonduit connected at a top position
to said RSP production bore at a position which is above said
crossover prodaidRSPranpoiustisols@ndajyeddopehj md  bypass conduit having a
connection at a bottom position to said RSP production bore at a

posi tion whi clurtier b&hpMisgi d crossover production point, a renotely
operabl e grip/seal tubing ramdisposed in said RSP production bore at

a  1350posi ti omhehf RWpSBpHCRRMEESL AMdAbwARLH st Husiagd production
bypass conduit and at a position ‘
whereby circulation fluid passes through said crossover conduit, up said RSP annulus
bore and info an annulus between said string of tubing and said monobore riser conduit to said
surface vessel, whereby said monobore riser can be cleared of undesired fluid during
controlled disconnect of said RSP, EDP, and monobore riser from said subsea xmas tree.
15 16.  The completion intervention arrangement of claim 13 wherein,
said annulus isolation valve is closed,
said blind ram is closed,
said grip and seal tubing ram is closed about said string of tubing,
said crossover valve in said crossover conduit is open, and,
20 said production bypass valve in said production bypass conduit is open,
and further comprising,
means for providing communication between said production and annulus bores from

within said well below said tubing hanger,



above said crossover production point, a renotely operable blind ram
di sposed in said production bore of said RSP at a position which is
bet ween sai d RSP production bypass bottgm position connection and

said crossover production point, 20 a-renotely operabl e retainer

val ve disposed in said single bore of said bore selector which
extends 10 saifleleBp viin@lis 32 fl DROaSEhERER saift sSdNEs@ ahd BIdGell via o

extending fromsald surface vesse rough sa nonobore riser,

tri [ L of t om end sition abav ai d..retainer .
val ve of P Belr Mg of s G0 R BBl BRER, G ol L hligGore imo
el | hoad 4 el PA G BREEF S0 S8 trieh AR O PRGVBHS AR Lan Br, o said

and a production hore and | anded in said | anding neans, .and a subsea
Xmas tr gé“f §veRgelaria am ARNUls betweca saiddmenabprsdiset sdul 3pe saif sEing of tubing.
comuni cate with said annulus bore and said production 5 bore of

sai d ?ubi ng hsaih&SP inclushing etqresspyaitwndeinwitna reingisty aperaplgearesspver valve
conprising, a Riser Safety Package (RSP) having a production bore and
an annul therdigrseidwrossoveresandnid chnmavted hetypesanslidoRSB giraluRB boreaatbeotmesmver
end of said RSP with said bottomend of said RSP coupled to said

subsea xpmdudtioagownittahd sesail RSP apmaakisire ara drossevan@nannpdius bore bei ng
in communication with said xmas tree production bore and annul us

bore, 10 an EARNMARISYpEIaBIeRANEES Is6RtiEAGHAD8ispdsIn HAVRED adn @l & end
and a top end, with said bottomend of said EDP coupled to said top

end of said Rgfy Rgﬁiiﬁlclggﬁigjia%!)miti&gb £95§ndu$te\!v@?5%m9@w (gs}galr%)l%groduction

production bore and an annulus bore I ch extend throug ttom

or odti i Sefiorhve, AR Bl el ohhdtt SRR &3 W BR G pigRoP
bore and_s ig annul§%ibore of g@id sel ector formn

wth a sPRGIEOBEPE Hih BRBRCUNES R P55 St ot ot fiob el o bgpotion
said borl:?ypis?sl go%tdglrt having a connection at a bottom position to said RSP production bore at a
position which is below said crossover production point,

a remotely operable grip/seal tubing ram disposed in said RSP production bore at a

15  position below said connection of said top of said production bypass conduit and at a position
above said crossover production point,

a remotely operable blind ram disposed in said production bore of said RSP at a
position which is between said RSP production bypass bottom position connection and said
crossover production point,

20 a remotely operable retainer valve disposed in said single bore of said bore selector
which extends to said top end of said bore selector,

a string of tubing extending from said surface vessel through said monobore riser, said

string of tubing having a bottom end position above said retainer valve of said bore selector,



having a renotely operable sel ector device at said juncture for
selectively closing off either the selector production bore or the
sel ector annul us bore, a nonobore riser_conduit extending froma
surface vessel to said single bore of ssid bore selector, 20 and
wherein, said retainer valve is closed and sai d annul us isolation

ot v Sald cgsSoNeLokBlin Sk LANEL A0t aUSeBlyRERR P ThydhRl £ uine

blind ram sald upper Sea ramand sal & ion
val ve are cl osed er co risin n n '
velve argucl geet o 3 fund e i Resbimg e i BB o o
fluid is directed retai ner val ve back, up_an annul us bet ween

sai d mondds? CP?%BW&H&?} nésff L) Sétdrl?wéng)meﬁ%ﬁ b2 BIbseAENSTSR NKing a8 gngilus
monobore riser, 5 whereby said riser may be circulated with desirable
f1uid up@ﬁrebmd@p@ﬂg@m@@ adhichf easpnunipate Rath sgittanywiug bosegnd paié prgduction

sai d EDP.
5  bore of said tubing hanger, a completion/intervention/ riser arrangement comprising,

a Riser Safety Package (RSP) having a production bore and an annulus bore which
extend from a top end of said RSP to a bottom end of said RSP with said bottom end of said
RSP coupled to said subsea xmas tree with said RSP production bore and annulus bore being
in communication with said xmas tree production bore and annulus bore,

10 an Emergency Disconnection Package (EDP) having a bottom end and a top end, with
said bottom end of said EDP coupled to said top end of said RSP, said EDP including a bore
selector having a production bore and an annulus bore which extend through said bottom end
of said EDP and which are in fluid communication with said production bore and said annulus
bore of said RSP, said production bore and said annulus bore of said selector forming a

15 juncture with a single bore which extends to a top end of said bore selector, said bore selector
having a remotely operable selector device at said juncture for selectively closing off either
the selector production bore or the selector annulus bore,

a monobore riser conduit extending from a surface vessel to said single bore of said
bore selector,

20 and wherein,

said retainer valve is closed, and

said annulus isolation valve, said crossover valve, said lower grip/seal tubing ram, said

blind ram, said upper grip/seal tubing ram and said production bypass valve are closed,



34

and further comprising,

means for pumping circulation fluid down said string of tubing where said circulation
fluid is directed by said retainer valve back up an annulus between said monobore riser and
said string of tubing extending within said monobore riser,

whereby said riser may be circulated with desirable fluid upon being disconnected

from said RSP and said xmas tree by said EDP.



