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dynamically stationed, or moored above a well site on the ocean floor. After a wellhead has been

established, a blowout preventer (BOP) stack is mounted on the well head to control the pressure at

the surface.
Subsea wells are typically drilled with multiple boreholes having decreasing diameters as

the wellbore extends deeper into the earth. Each borehole is lined with a casing string that extends
, into the borehole from a wellhead and is cemented within the borehole. The drilling, casing
( . installation and cementing is performed through one or more risers that extend from the wellhead

to the surface, such as to a floating drilling vessel.
A riser pipe extends from the floating vessel to the wellhead equipment on the ocean floor

to conduct downhole operations. The riser is attached to the wellhead equipment and is supported
in tension at or near the water surface so as to prevent its collapse. In drilling the borehole for the
well, a drill string is passed from the floating vessel down through the riser and wellhead
equipment and into the borehole.

By way of example, a 21 inch riser usually extends from a blowout preventer (BOP) stack
mounted on the wellhead on the sea floor to the drilling platform on the drilling vessel at the
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very unwieldy particularly in an ocean environment. The riser is maintained in tension from the

floating drilling vessel and thus where a large diameter riser is several thousand feet long, the
(__ : amount of tension that must be applied to the riser requires a very high tension force at the top of
the riser on the vessel. This necessitates that the riser have increased strength to handle the
increased tension thereby requiring that the thickness of the wall of the riser be increased which in
turn increases the weight of the riser. The more weight that is required, the greater the tension that

is required. Thus, the problem becomes greater as the length and size of the riser increases.
The floating drilling vessel must accommodate the riser required for downhole operations.

Thus, the vessel must be specially equipped to handle large diameter risers and their associated

large tension loads in deep water.
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hydrostatic head. If the hydrostatic head on the well is insufficient, the pressurized gas and other
formation fluids may exceed the hydrostatic head leading to a blowout, sometimes resulting in
(- damage to property, the potlution of the ocean and loss of life.

On the other hand, if the hydrostatic head is too great, the pressure may force drifling fluids
into the formation causing the loss of drilling fluids into the formation or a reduction or lost in
production. If too much drilling fluid is lost into the formation and the level of drilling fluid drops
in the riser, the hydrostatic head can decrease below the pressure of the formation and cause a
blowout. Furthermore, the hydrostatic head may increase to an amount so as to fracture the
formation resulting in increased lost circulation.

According to conventional practice, choke and kill lines typically extend from the drilling

vessel to the wellhead to provide fluid communication for well control and circulation. The choke
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riser itself provides the primary fluid conduit to the surface.
In deep water, however, the riser is the source of several disadvantages. Because the length

of the riser must approximate the depth of the water, deep-water risers are expensive and quite

heavy. The drilling vessel must support the riser in tension in order t6 keep the riser from buckling
under its own weight. The riser is subject to lateral forces from currents in the water. In addition,
the volume of drilling mud necessary to fill a deep-water riser is substantial. For a 10,000 ft depth
application, a 21 inch riser can require over 6000 additional gallons (over 70% more) of mud to fill
than a 16 inch riser. The expense of preparing and handling the large volume of drilling mud
increases the cost of the well.

" If it were possible to reduce the size of the riser, the riser would be lighter and less
expensive, and would be subjected to smaller current loads. The expense associated with the

volume of drilling mud required to fill the riser would be correspondingly reduced. Furthermore,
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More particularly, the riser system provides a partial disconnect between the riser and the
well so that the riser can be closed to retain the column of drilling fluid therein while still allowing
fluid communication with the well. According to one preferred embodiment, when it is desirable
to provide large diameter access to the well, the small diameter riser is disconnected from a large
diameter riser joint connected to the BOP stack and well. Choke, kill and booster lines remain
connected and open to fluid communication between the flowbore of the small diameter riser and
the well. One or more flexible connections are provided ta allow the disconnected riser to shift
laterally away from the large diameter riser joint. Accordingto a preferred embodiment, hydraulic
rams push against the riser joint and choke, kill and booster lines to shift the small diameter riser
apart, thus providing room for access to the large diameter riser joint for installing large diameter

equipment such as casing into the wellbore. The same hydraulic action preferably causes a guide
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diameter riser joint with the small diameter riser in the position shown in Figure 1.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention relates to methods and apparatus for performing downhole

( operations from an offshore platform through a riser system having a small diameter riser

extending to a subsea wellhead while continuously maintaining fluid communication between

the wellbore and the surface. Various embodiments of the present invention provide a number of

different constructions and methods of operation. It is to be fully recognized that the different

teachings of the embodiments discussed below may be employed separately or in any suitable

combination to produce desired results, ‘
The riser system of the present invention includes a small diameter riser that can be
disconnected from the blowout preventer (BOP) to obtain access to the wellbore for large

diameter casing while continuously maintaining a hydrostatic head to control the well. Further
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Thé subsea well includes a wellbore 12 extending downhole from a wellhead assembly 14
disposed on the sea floor 16. The wellhead assembly 14 includes a BOP stack 18 having an 18-3/4
inch nominal bore and including one or more BOPs such as an annular BOP 18a, sometimes
referred to as a stripper (not shown), and/or a ram-type BOP 18b haviﬁg 4 or 5 ram cavities. The
annular BOP 18a may be used to strip the casing into the wellbore 12. A platform on the floating
vessel from which operations are conducted is positioned at the surface above the wellbore 12.

The riser system 10 includes a riser joint 20 connected to a lower flex joint 22 that is
connected to the top of BOP stack 18 by a collet connector. The collet connector allows the riser
joint 20 to be disconnected from BOP stack 18 should it become desirable to disconnect from
BOP stack 18 due fo the vessel straying off station such as due to bad weather. According to a
preferred embodiment, lower flex joint 22 is used in case the riser joint 20 starts to pull off at an
angle. Without lower joint 22 to allow flexure between riser joint 20 and BOP stack 18, there
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cause sever %hg ?rrrrlgl? ?iiameter riser 40 is connected to upper flex joint 28 and extends to the platform

on the floating drilling vessel. Lower hose lines 32 extend between the lower egds of choke, kill,

and booster lines 30 and BOP stack 18, such as below annular BOP 18a to provide fluid

( communication between the flowbores of choke, kill, and booster lineés 30 and the well bore 12.
| Upper hose lines 34 extend between the upper ends of choke, kill, and booster lines 30 and the
. lower end of small diameter riser 40 to provide fluid communication between the flowbores of
choke, kill, and booster lines 30 and the flowbore of small diameter riser 40. Hose lines 32, 34 are
preferably constructed to accommodate high pressure fluids. It should be appreciated lines 32, 34

and choke, kill, and booster lines 30 provide a fluid connection between wellbore 12 and small

diameter riser 40 and provide an altemative flow path around riser joint 20. Lines 32, 34 have

slack allowing the flexure of lower and upper flex joints 22, 28 without damaging lines 32, 34.
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It should be appreciated that the choke, kill, and booster lines 30 and/or solid rods carry the

entire axial tension load on small diameter riser 40 since riser 40 is not connected to riser joint 20.

The small diameter riser 40 must be maintained in tension so that there is no compression at its
lower end which would cause it to buckle and to prevent small diameter riser 40 from buckling
while full of drilling mud. Therefore it is preferable that the cross-sectional metal area of choke,
kill, and booster lines 30 be substantially the same as cross-sectional metal area of riser joint 20
and riser 40. Although the cross-sectional area is comparable, the lines 30 are much less stiff.

Because they have a comparable cross-sectional area, lines 20 can handle the same tension as that

of riser joint 20 and riser 40.
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maintain fluid communication between riser 40 and wellbore 12 while maintaining tension on riser
40. For example, small diameter riser 40 may be connected directly with the welthead assembly
14 with flexible conduits providing fluid communication between riser 40 and wellhead assembly
14. A sliding track may allow riser 40 to be moved to one side while still maintaining its
connection to wellhead assembly 14 permitting tension still to be applied to riser 40. A still further
apparatus and method may be provided whereby flexible conduits continue to provide fluid
communication between riser 40 and wellhead assembly 14 while the small diameter riser 40 is
disconnected from wellhead assembly and suspended by the drilling vessel adjacent the wellhead
assembly 14 allowing access to the wellbore 12. A dual activity rig with dynamic positioning

would be used.
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by hydraulically actuated cylinders 54, 56 causing piston members 70, 72 to extend from cylinders

54, 56 pushing choke, kill, and booster lines 30 away from riser joint 20 and causing lines 30 to

separate from riser joint 20. Because riser joint 20 is much stiffer than choke, kill, and booster

lines 30, choke, kill, and booster lines 30 will tend to deflect away from riser joint 20 which

remains substantially vertical. As choke, kill, and booster lines 30 deflect and bend away from

riser joint 20, the upper ends of lines 30 connected to the lower end of small diameter riser 40 are

shifted laterally away from the upper of riser joint 20 by a distance approximately equal the

extension of piston members 70, 72. The lateral shifting of lines 30 shifts small diameter riser 40

out of its normal alignment with riser joint 20. With riser 40 out of the way, new casing string 98
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i nes Sibbed inte fngl {09 Wﬁléhﬂv)‘%ﬁﬂ?ﬁaws ef%%ﬁ‘" i st steig 99 “S‘?‘é"“’g%?fted
lateral |y a@ef {60 &1@5 Hﬂ@&&h@ﬁeal iPce) oBisBil boRe b insidli th 38415ud (I, OWitBLE Y
equal the extension p|s on nenbers 70, 72. The |ateral shifting. of

| i nes fafnelHiOD] stabbing theliewsasing inte dhat seal ber 9@ fconlddamnegdhe sraligs rFHFfPCqu

rlser oint 20. Wth riser. 4 7

2 v oty 0 & Pk R Sl e R LaBE WREL iR f0 08 Fodncicd,
r i ser Fith fuaAdl 108js/RyRBE halstme tab ¢he ) bbihe eis2joindL Osindvamalier Elagllhem of e
shift of small dianmeter riser 40 to one side of riser joint 20 causes

smal | %M@BQ}#@@PﬂéG _@6 move off line with the wellbore 12 and
particul arly W th éagﬁxgaﬁﬂiﬁg% #fstripped through annular BOP 18a. Passage of the casing

connections through the stripper may cause some leakage. However, this leakage is tolerable,
particularly if the drilling mud is water based and environmental friendly. It is desirable to
minimize the pressure differential across the annular BOP through which the new casing is being
stripped. The higher the pressure differential, the greater the risk of problems such as loss of fluid
or damage to the annular BOP packer. It may be preferable to have two annular BOPS 18a
whereby the casing and casing connectors are first stripped through the upper BOP and then
stripped through the lower BOP. The operational sequence includes opsning the upper BOP to
receive the coupling, closing the upper BOP and then opening the lower BOP to continue stripping
the new casing string into the well. The opening and closing of the BOPs is hydraulically

operated.
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ri-ser joint 20. This permts the new casing string 98 to be aligned with
the riser joint 20. It should be appreciated that the smlﬁyiw'@h riser
40 and new casing string 98 are sinultaneously being nanipul ated {‘he
surface to nove the upper ends of small dianeter riser 40 and new casing
string 98 I ' ' ;
and the ali JAsERT SEHRE Siite SRR LA AR ERBO10 bn B R cishpg i
nount edgt ovaridusaypesl 0P shoesvalay ebe2fisedo Jome eare hptomatic cildsdnyyhick allews dBiud rto o

can b6 cawmouin aecicowhd he GppbFimHoREs 19 etk e BBittes At AE e acs
I 2 d i : 5 _
va ve nélﬁ?%w ?rL(f (?lgtgxe %1%% %%ﬁigsﬁﬁﬁgt 8¢l buOitled RlloWUNAE in #eChevs caMiUghihg 19810 flow

align i'ser”joint 20. New casing string 98 is then
st abbe@ut. nA @efensthg hY alkd bhugdiid escardence vighrthe presatt inveatioe witheughry shoeris ng
98 into riser joint 20. Funnel 100 hel ps protect the seal surface of seal
bore 9@mferEidde the seal sub 24. Wthout funnel 100, st abbi ng the new
casing into - : fext BMiSER D Rerml tenes 30031 pf gient
the for mti(éﬁh%%tsgggééﬁﬁmﬁé%%%@hﬂ?g?%g ;shji fted bagﬁ over riser joint 10
and r e¢einr@EamtichokdHellf amledosteDlines 3}, esspeetively, ihdevintarirogsthe s 3 @# welore

riser joint 20 and spaller t I D. £ ' ub
22 rid Bn e g S hover) s il Frep pift b Gk SDine dPhfecldn bk T35 28
of the b%ﬁﬁgﬂ%.‘v@%”ﬁﬁt A6 dfafeR Glet AR Abédrding o GRY pesfersel anbadieak alye axis
However, this |leakage is tolerable, particularly if {he drl||_ln%{nzg,ltg
“wat er Bas#dinesnd0 end theauised of shall dinaieier riser 40sfoga A angleLiapPrRmaRD: £ e
pressure. di.fferential actoss th u BOR. L O ' SERe '

(P et it mprifRes St if Sieatd £ a0 hle Fbichibay 9 M0\ abuf JLRE 3008 8
ri sk OffaRfaPPk@RE: wHich R8s B0 sfe mbvdd toiptovidy sufficiageet-asiderfor small diamesarriser 40

ker. 1t b f ble to_h t | BORS 18 b h
P el g sarsd Vit oanse copgngs 1 fhe itbocns ipe aov oy e LR RNy
th ' h ‘ : At 3 i
en glt’l{eheo &ﬁf’o&ly ﬁ)%%%@tngﬁefohﬂ% bt 18Wer fAdDRiRAGT A HHMALing SasteEGOk ﬂﬁb%%eg\;]eé

openi n e uppe receive the coupling, closing the upper B

t hen opBaidigof fie Wellienad BOP there domt davistion; tiip praferablyheorrestodchys rapgsisiopinggthe

into the well. The qpenin nd. cl osi ng, of the BOPs'is hydraulically

oper at wih@ves;_d@h]@g%@%e%k %ﬁ/s%%}g]i“r?ﬁn@‘g??"ng 98 typically includes a

shoe 104 on A@f‘o#gﬁmopeﬂﬁcwﬁztib%l&e&iMbSﬂbiﬁm QRmeiar Tieu A ispasifted amhadfs
0

may be used. are automatic filled which all ows flﬂg)dta . . .
position, the choke, kill, and booster lines 30 communicate with the wellbore 12 via a side outlet in

)

the BOP stack 12 and therefore remain in hydraulic communication with the wellbore 12
throughout the operation. Small diameter riser 40 remains filled with well fluids and the fluid
column in riser 40 remains even while small diameter riser 40 is off center as shown in Figure 2.

( | A fluid column from the surface to the wellhead 14 is maintained on the wellbore 12 for
well control purposes throughout the installation of the over-sized casing string 98 or other well
equipment. The fluid column forms a hydrostatic head which exerts a hydrostatic pressure on the
subsurface formations to maintain the well under control at all times during the installation
including particularly the disconnection of the small diameter riser 40 from the riser joint 20.
Although the closure of valve 26 closes communication between the fluid column in the small
diameter riser 40 and the wellbore through riser joint 20, choke, kill, and booster lines 30 bypass

valve 26 and continue to provide a fluid connection to the fluid colurnn in the riser 40. The column
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continuously back flow. The nost sinple type is a check val ve which does

- not allow fluid to flow into the end of the new casing st®ing¥8obut does
allow fluid in the new casing string 98 to flow out. A cenent plug may
al so be used in accordance with the present invention although a shoe is
pref eryged t Q&m}g b1 F iney B0eAn etdrl1B¥%r 401 1Bt the
perm tthﬁh%mgﬁ%sﬂﬁ,m%l 0 oi?égrtﬂf%%%?mfg and d?ﬁg?(l%a,aiéﬁl |, and boostg’?mfla%es
20, r eh@eby maditaining thalmadameahé welberhd2axi s 13 of wellbore 12. In

ti | , [ ] .30 shift | i1l be.a f)l t
Ponneat | on T ATavs erppasient e, kb pgebossten firds A0 4l afnd f5m dhs
40. A 8{) 5&‘94%"?1 %@ewzﬂf &f Bler K88 RARALER Nmalll digmadet Fiser340. Hegdatdless SOwapthet he

axis 4 snal ameter riser 40 forman angle of approximately 7' in the
shi f t ezhopedkill,i amd teestehtings 3thilFwgntoethe lovrer endafgiser 24 orextendhiondhg Syyfacerghey

| ength of..lines 30 and the. ]ateral .distancewhi.c | Res . V, 0
pr ovi deDkd by G cEduig g R B e SRG et Pudep I ot MG Rt .
adequaghe weHSRIOHRE Suifite i%hﬁaiﬁﬁaﬁﬁﬁitﬁﬂau?ﬁoﬁthﬁe BffiYe Gpeiakign.STension 19 8naifitaindd Ber
joint 20. There wll only be an angle forned at lower flex joint 14 if_ the

f | oat i prgvidingsemerlsaninal cannestion,ysugh @ one [9g nesp mtali MRS, Fxieding betyeep dhe s

a deviation, it | referably. cary . epositioning the drilling
vessel Vg <;li1}|lianckﬁlgq?yvgre %°£§Paﬁé%ﬁ§§ﬂé%ﬁ? condi tion. Al though BOP stack
12 is cl oseq shkiild Be bpisresiaRl kthaichotes, Rill, ahd Boostd linss 3Minky e usad: footircylation bon,
the choke, kill, and 'booster |jnes 30 _ communicate with tqlge wel | bore 12 via
2 'si depressbieceonizil durieg P apceaitons Jckiing Hunes decnsaifiion o thepew fapig String

-comung I.on. Wi i h. i SRl via i
(37 amer 26 9 Eapmitpls. e Ul op i o dord] AUIRHEREN, LB OuRRCEALE RbleriSd ia lines |
riser ) the@eti Doidinga dahpdroustvas bf biydrostatéy presswes intbe weelloflh additionr amthestewnn

in Figure 2. Afluid colu fromt surface.to {he . | head 14 i

mai nt A58 SHEPE K 1R 19ty the welibgre %r W1 @FPP&F ﬂtb‘&%dﬁ?@%“’?ﬂr d%%cl%%f‘gttﬂéhe
i nstal | atd.on Qb V&ispiabae fufde&inBe $éhbdl B8mOthe Ok&IE thr cheley)ianeaid
The flé}?%éngo %ir%%&élgpﬁsﬁgpl%%fostatic head whi ch exgrts a ﬁ%ﬁrosﬁﬁi c

pr ess ubastenlinds30 subprefdraldy, thuraghisingH sliameterxissr 40.n t he wel | under control

t all ti duri .the install.ati ' ' |
G sconnect | D Bresciniigion TP uHEY by Uil Onl Bibefy blantaek W thg present
Al t hougReddon i§ S HEEnR ncrabatg 12 Qiscoresiivid Ronniunidation with theeenall dianfetaririder
colum in the small dianeter riser, 40 and the V\Ellgihbgt%le throglﬂ{] ;éjger%jié)i nt
20, chifkén okder|to rumdn be SV casingesring Ny Jhe chokey kil and hopster Jes L Preyide

. 1 ui g ¢ e | . .
Egoygd@%%cgéoglpgp%n Af Lk, bR atdﬁftloh Hedp6p! fsnrehﬂlﬁq s! dopftbctéd thrdBEhou® ™

' operation. Thus, the present invention provides continuous control of the well.

Another advantage is that the new casing string 98 may be aligned directly over the
( - wellbore 12 such that no dogleg is presented for inserting the new casing string 98. Although a
B dogleg is formed in choke, kill, and booster lines 30 after being shifted to one side, nothing is run
through the lines 30 so that dogleg does not present a problem. Hence, the new casing string 98
can be run straight into the well. Although there may be a slight deflection in riser joint 20 due to
the biasing of lines 30, this deflection is very small and will not adversely affect the installation.
Also, in the drilling mode, with the small diameter riser 40 aligned over the well bore 12, the drill
string may be operated directly over the wellhead, i.c. is co-axial.

14



—

thus extends fromthe wellbore 12, through lines 30 and snall .diameter
riser 40 to the surface thereby maintaining the head on t he e NOYoP 804 2.
In an alternative enbodi nent, choke, kill, and booster |ines 30 may extend
fromthe wellhead 14 all the way to the surface adjacent small dianeter
ri ser 40. RS'ghradbthSBacbzfanmgeﬁmélat thelhmeiee caskig dtring A8 cbmd)stimtalleﬂnhmng(iné]lemﬁnt
into the r d riser 24 or extend to t t hey 0

hydr aubERh o ﬁﬁ@aew vanfage e he prasgi ier st dd S e 4 o, R Jeives the Senal
COMUN{GaHete BsOAOWE BB raikdiorBivkre@nd the surface is rral nt ai ned t hr oughout
the entire operation. Tension is maintained by providing a nmechanical .
connecti on, hs&mfcﬁbmm@lixanmtﬁ engatsal ofnthripresnt eystamds migsdribederith trespect to
wel | head 14 and.t he | ower n(fad of. smal |l dianeter riser 40. It should be
appr ec?’&'t“@’ga‘?‘%etu SREBIPIGH INCS®NY 505t er 1ines 30 may be used for

cirecul ati onypdriliiRg A390He8 v b 1a2be SotduB@r mﬁhg Wiigh ﬁIabr%%O' ined adsmcﬁtﬁl é\gs

the installation of the new casing strin For éxanple, if
begl nseither jéted iikodhe bibsag fbbul @lor atbh@hbleus dsillechnThis is el]bpenforsrmicin\nmnl wates

' addrd Brrises bl o RAS RRUbr R ot IRl Hor ePhE T ras 1WEw 6
W T dfeepinds ehef {ugcxsaﬁd\t)&}i@nw br 6 A6k A dhd130 iritht doRdudibesity dxidtRigtabade thdi s

di spl aced fluid can be renoved fromthe well through choke, kill, and
boost emullilined630 and, preferably, through snmall dianeter riser 40. The

present inv OVI n d

P esent | niehpr B iCi iy e (R URALAGE sl oBRLKTRA £y RS Attt doVn
comrunt'madonaﬁbtw &etsut@mcsﬁplﬂle divasies. eThe icement ﬂ&ws ﬁuboﬂﬂre drmulugrovien onlfe tiew
casing stri ng 98. The choke, ki,ll S@d 00S Iereiﬂ‘ll nrovi de  hydraulic
cont r ofeahed Apy Theraext qasingdaitymieally 2¢an OGS (BeTh BRp e 20
t hr oug p eRHQHS
cont ol e e e 0 o Bl oA B e
be al |'gn@dndhutcarciakly1g<anénto dhﬁanmzd)mnbbmhelac’ﬁhd Hainchgasing nay extendrles@hteed

f t h 98. A dogl f d
choke, J0PP 5L g b et | T 20 Stk eibie BTG RTPe 4% GROMEREF deniorHihg
is T undnmhg@yggmﬁ hisnd w&%nwatép“&th% 18 hﬁ&h@&eDrﬂﬁﬁg RIBIRND6 mcnartqbts.emnc
Hence, the new casing string 98 can be run straight into the wel]

Al 't houg’ﬁhtsﬁewetenalsd the retumisimerelyfiey eettangmthe sea bedel6. | Bian0 ipch gasing is theramn
bi h f

at t oot Tt bR Fin Y Wellead SOMURY 1 S oHL YR BeineBR Bolling | TR RGN ARIY
di anmet g 30ii6e cohQuérbt @lg. over the wel |l bore 12 t_he drill string may be

operated directly over the well head, i.e,.is co-axial., 14
P After b 20 inch casing has been cémerited into place, the BOP siack 18 and riser joint 20

are then lowered to the mud line 16 and connected to the wellhead housing 14. The wellhead
housing 14 has a hub for the attachment of the BOP stack 18. A collet connector attaches the
wellhead housing 14 to the BOP stack 18. Alternatively, the BOP stack 18 may be attached and
deployed with the riser system 10 which is attached to the small diameter riser 40.

In order to gain the advantages described hereinabove, the riser system 10 of the present
invention is then assembled.

By way of example, riser joint 20 can have a 21 inch OD and an 18-3/4 inch ID, while
choke, kill, and booster lines 30 typically have an inside diameter of 4 inches. Riser joint 20 is
preferably at least 21 inch pipe so that all subsequent casing strings, including the 16 inch casing
and 13-3/8 inch casing, can be run through riser 20 and into the wellbore 12. It will be appreciated
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13 NOY. 2004 sStill another advantage is that the new casing string 98 can be

~installed during inclement weather. A further advantage of @tﬁej\m%%m
riser system10 is that it does not require the small dianeter riser 40 to
be raised or lowered. In the follow ng Exanpl e, one use of the present

syst enghsthél@sshd 88 ankl hambesgfaasing etringx el bany withethe welld Nojwinfyenst the casing
dimensions. In drilling a subsea well, a.large canductor ﬁtri n V\/ﬂiéh may
be 30 strings by rgwihrensh presdoinf 20, byt Hes thely corpspoRdine FAs e BRIBsTs WO Baves?  a
borehol.e is drill.ed. LS R dEedei N open water and no riser is
used. ‘gg@eéﬁ’@d}llggaﬂ%%@%otbég eett:iér}?FI I ng. %’he 30 inch casing may extend 300
to 600 feen fhotpeestiterxgmplen theanmhllt dipnetat tiger 30exteads Geom tbe tomef Beerijpion20 to

duct i t ends ab the .qud. i 16. .1 f.a. bore.hoke is drilled,
A S G IR A e e
casing and ﬁfi@%ﬁ%%ﬁ%& %&aﬁ 108G A hd bRWEme vh 1ef fléfRpariasd] W waverthe BOP

the seabed sing is typically 20 inch casj n%g al t hough
sonet i gwsk td)elser johy 2Demanbe aligred fedéamnecton td th toppEheBPRstagl 18n dhtheasiany.

A 26 inch bit is used to dri.ll.through the genent.in (0] '

and t otalle; is |big ep@ughp e I?‘ﬁ?hl%‘r&B’Plngth‘%’% %“cgﬁ ﬂé%é?‘ﬁ‘éjﬁg%‘ gﬁl‘?ﬁén"g‘ﬁiﬁﬁcs&hgg 0

2,000 £aal ﬂdibtaﬁ?ld%g?ﬁm&(rﬁé)yf,% TRERAR th BE Briads Belowshetduay talsié.eThe dek joias 2he
e ri

surface casi ng. ling Is again done in open water Wi%%lnp riser
at t ach2gishddild bé iblg toipass thivagR e rotsry iable.i Thejhole thrapghntheagtagy fable g 1gagk47

returns nerely flow.out ont.o the ' 1S {s8D inShdshen run
into t%ﬁ%cﬂ”éltﬂﬁeé 4&2"[’?[1“?% %F{%ﬁéég&ﬁgﬁgpéga%%ng%%?eofp()).ﬂ&?he wel T head housi ng
14 i's Yapied et %}js&m 10¢n Bcé, NERicioReMahedriltingivegel Aiglaredtdnethe Gmialicdiametst ng
(has been cenented into place, the BOP_stac 8 and r.i ser joint en
- E509n
| ower edsarciOtdnd ofmlse, [kith and Boastey liash A c T Epiclly tf Lensiga s Hblg TARfP PO

wel I head _housi DS, D B bt bebRle RARiGH ke £ Lnks

col | et p‘&‘B’rﬁlﬁé"é’ttSS%g’éb@ggﬂlé%&t e hﬁgﬁegggiﬁoum ng 14 t oIS the BOP stack 18.

Al terngpively, the BOP stack 18 nmay be attached and deployed with the

riser system10 which is attached to the small. di ter riser. A0 . | rder
to gain t hevéﬂlwm?faij@?nhégd?ipga&ﬂ’ A& l?l‘élﬁ?f\%?ﬂl?gléalr%ggp osryi;’tfé/r% %ﬁho%et?lﬁgg
present, | LMol £ SR BsnetBY riveY0n £¥AlBkEag. F Thebif Musttbe26f £an
have a{’%rfh&\félgg% an regﬁﬁ%élg?;/ 4 inch ID, while choke, kill, and boogster
lines aignyphichlviyl ablawdt trpasstbratighdmathaiameternser ¢(hanfbthen pregin the batehsls 12
is able to drill a borehole large enough to accommodate the next casing stling to be installed in the
wellbore 12. For example, a 12-1/4 inch bit with a hole opener can be used to drill the new
borehole. This allows the bit to pass through the small diameter riser 40 and yet drill a borehole
' large enough to receive a 16 inch casing string. The hole opener can drill a bore with a diameter of
( - 17-1/2 inches of larger if desired. Alternatively, a bi-center bit can be used.

N During normal drilling operations, drilling fluid is pumped into the well through the drill
string and returns flow to the surface through the annulus around the drill string . The outer wall of
the annulus is defined by the borehole or casing below the well head 14, riser joint 20 between the
wellhead 14 and valve 26, and by small diameter riser 40 between valve 26 and the surface. The
length of the casing can be anywhere from 2,500 to 7,000 feet long for this size casing. The entire
length of casing must be stripped through the BOP 18. .

Once the new borehole is drilled, because the 16 inch casing and 13-3/8 inch casing will

not fit through the 13-5/8 inch ID of the small diameter riser 40, the riser 40 is set aside to gain
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preferably at |east 21 inch pipe so that all subsequent casing strings,
including the 16 inch casing and 13-3/8 inch casing, can ?p gp&w@%%ugh
riser 20 and into the wellbore 12. It will be appreciated 15 2 4 that
the casing sizes and nunber of casing strings will vary with the well.

only ragsess ﬁméxecla@engxa:mtem wejborre12.ulhe Hrild stymgrnesd not bg mmﬁ@tel)bmtnavesbfrmmeu r

correspondi pg,.casi n rs ave i amet.er

Che. orivamel Bt et dorar only b2 1 s eede Hprial whrs skl IR by &
riser |§Qeleddsdsset 40MVERE 26@Rd BOF itsdk 1§ At Ben2fbost@ Théeab tibkaBanaBsl sub 24
preferably has a 16 inch outside dianmeter and a 13-5/.8 inch inside

di anetishydiaplitadlyercinagted rf@m itpepouniasbarmof gegaptasler P aptht tppoh the rishejdinto2@.i ng

Conmedii B S g 5 HeAEtatl e philizhe bROHR; il a T BlochS BpL 0GR cebler s

enoughyg.the riser joint 20 w II pass down through the rotary table. For
exanpl e, the funnel 100 and | inders 54, 56 nmay have to be attached bel ow

the rotary Wathi the riyeretOrshified; t@. gdq ghe fuppel NG is dl%@d Apthethe fomakthe riserigs
th A
e o AR08k BREUSReb 0 U b SRR chinPshE?fle dpulfid

t abl e ihge®RBtacROIFas aVDhpredier thius &9 irslies €ThelD ofrthepfnmnel, 1006 alsorl9f1ndmst fﬂle
drilling vessel is placed on the small dia ter &xrrl'é nd .choke, kill
and bd&kefdhe pownterbors is pisallx pPRroximatels & inchsilarep Shexisespoit 2650, 000

pounds up ! 3RO URY Rew MM cdnsbe"ﬁllgaﬂeﬁmlé&&B?o&é@ﬂ%@ﬁaﬁélﬁ%ﬁ%lt °

tension | oa riser system 10 in place
dri | | ithe riserlag therikerds mbved fo2orierside. Axdlxahal@d'ltymgrleh@teasans fqrrsanulltameusedﬁllmg

through smal | t 40 t The bi t b
ot grPRRRRtlY of Ui ey gasies ga B il phtyioGi by Bodp spiReEH f5<Ehenen

once gt A%ﬁélﬁﬁle lafid Itwer theSné@P L&idObeide!the SusPstded ﬁls@ UsitipOeseRBad ftaryQable

accomodat e the next casing string to be installed the wellbore 12. For
exanpl|drawawarks.1/ This vl 8low et heva casing smn@rbezzaﬁexmb eds@d logvegrd pven wbilpew

bor eho S ows th blt {0 ugh the small diameter riser 40
and yeéfr1 ﬁﬁr %&ﬁh?gﬁ%bg Or?hﬂsgogﬁﬂégoﬁ%?@grecel ve a 16 inch casing string.
The hol e opgies d:ﬁllﬁﬁg dedstllis a dbadraetivityt Yessel, dhaﬁaxz essiigf stridg/ 98 £2h bavadsemabled and

Iarger i f desired. ternatlvely, a bi- 1@ er hit c nﬁP used. Durlng
nor el lowered| conguramely itosalling tha lpstipees of thenswihonshe NG SasiRE PUINE caR g h

the dry 1 %}gp%[rdl’eii P)g.sxﬁg Gnd ﬁ‘hfiﬂr aﬁxrfeltéi‘%s%fu? h?t LHIE%&%% ﬁ%ﬁaﬂﬂed Ll Gn VA Hngy t

aroun Sstr he out er us Is define
bor ehaibeve fumesi100. tﬁﬁmm:t be domd Whﬂealdllm the itoeholecfon the? fewatasiwen If lnedual

activity rig is not available, the steps have to be performed sequentially.

The new casing string 98 is preferably filled either with water or drilling mud as it is
assembled and lowered into the water towards the wellhead 14. The new casing string 98 is not
buoyant and will not float since it is at least filled with water. If the new casing is filled with
drilling mud, there will be a head placed on the shoe at the bottom of the casing. More typically, it
will be filled with water.

The 16 inch casing string 98 is then stabbed into the top of casing guide funnel 100. The
casing string 98 is lowered through funnel 100 and run all the way into the wellbore 12. The
casing hanger at the top of the 16 inch casing string lands in the wellhead 14 below the blowout
preventer stack 18. The seal assembly is disposed and actuated between the casing hanger and
wellhead. The seal assembly in the wellhead is tested by closing the BOP stack.
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wel | head 14 and val ve 26, and by small| dianeter riser 40 between val ve 26
~and the surface. The length of the casing can be anywhere%fyamg, B0O to
7,000 feet long for this size casing. The entire |ength of casing nust be
stripped through the BOP 18. Once the new borehole is drilled, because the
16 inch casAﬁg thadest 3s 8¢rdpletedhthea3DR gtack |18 is opendddi agafuhra'hghumﬁag t®154 gheénnch

I D of t d t 40 4 t de..t 3
NOV DotSIFsE ST st Taso e i sLancbar i iR are el sl oo
not begeqpRl %%'hérdf 8lié b%aérsf 3086 atdRuraoBd hndHhRRB1&UD QHSEhy&QuMI oRbmtdyeed

be raised up to oint” where the bit is located in the [ower end of riser
40. Vaiommﬁ&:eamlmﬁnmﬂic cb8ntgrbore indhe toiped eider joime 26 esishawibia Figuderd. seal sub

24 is hydrau etrac e count.erbor.e tacl 92 .at. the
Zop of the Tt fRnigk AE4TAhE Sl SRS S A IR RoRlsed SHELNE Sudterifiy o
shift {n'aemg RidEser K0 b cepiedl a@ﬂ%ﬁh Hig#8 9, B8 fef cobitt 6f maiis thetdell Whidh fdae
riser 40 shifted to the side, the funnel 100 is aligned with the top of the

ri ser hasnmade2gure Gensettomabt updor the bghtgwaavatqrclgeslb’p@ﬁhmgsqrﬁ@owmmgm torisst ab

10" nol Bt Bhok HIE P nRares o2 AFER AR pC ThEelfel BulliSBhTle "7

count epiaey £hik eﬂﬂf@ésﬁx@ dri/tha Rl loxhibR hel Fk}r)heéclit&o b8 ng‘ﬁtehai g Thisdiigh pesdue afayt he
riser joint Z20. In some instances, e new casing .can he fully assenbl ed

and | ovasddel badidied ofes th v@bb)déucqlﬁélgrq%éhe hightdeasity; mpd. Tusiradation waeld

si de. C | 4N I

assontP ARy ofit b v nt EpolRC e G £qRleP LB SETOMMALY, 10 poBliieo
'S lﬁs pe ndr@iaéé gem the BOR staalnals ab tee %ﬁﬁmy passirgy ﬂmdgmough theeboastes ilings Bé,sdssie
“the suspended riser usi n econd rotary, r.a

al | ow DHEIHBR cEmERtIE PERIAE, P TeumsBas det Sthipoet i hiRe, K31, ap g nes
drill |moggy08(gpﬁhgsl5% gg.ser before it is moved to one side. If the drilling

vessel 1s a activity vessel, the new casing string 98 can be assenbl ed
and | ower eBunngldangnthwnwtjbmdQDJ by stgmrhm Figute &tis @ﬁdmlllmgrﬂmd- With

hol t ded. b de. th t
rser et © TilEh 2 Ae e o riliherfis nind HRAFAORAS TR MSTRe RS <
100. TWhier 88Rn&PustROWd Svetlldw s giing RebdasRWite when tﬁd‘lﬁexﬁ eusxﬁ@sm.g 98l a

dual activity rig is not available, the steps have tq be perfornmed

sequenmupantpyhe welb Astheqgs mxngﬁm%@Sgsnnismplﬁ aflbdisplage flyid abgady infhe Weiliand
o o fBis flh s GRS ol 168 wdt SAIEN BB LGUEHRM LRI BPARANET as the
casing string 98 is cemented into the well. The displaced ﬂuld may be removed by circulating it
out in batches. Continuous circulation is also possible. Further, it may be possible for the
displaced fluids to flow up to the surface. |
The drilling operation can then be begun for the next size casing and the foregoing process
is repeated one more time for the 13-3/8 inch casing string. After the 13-3/8 casing, the next
casing is typically 10-3/4 inch casing, which can pass through the small diameter riser 40. Thus,
for the 10-3/4 inch and smaller casings, the small diameter riser 40 remains in position over the
wellhead assembly 14 and the drilling and cementing follows conventional procedures. .
Because it is preferred that the casing hangers for the 10-3/4 casing and smaller pass
through small diameter riser 40, a particular wellhead system 14 is required. In a conventional
wellhead system, all of the casing hangers may have an outside diameter of 18-1/2 inches and are

supported by the wellhead housing. They also have a seal assembly of the same size to seal
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buoyant and will not float since it is at least filled with d{ ?hh
" new casing is filled with drilling mud, there will ‘be a hea IM@% 08 t he
shoe at the bottom of the casing. Mre typically, it wll be filled with
water. The 16 inch casing string 98 is then stabbed into the top of casi ng

gui de Hetwesd thd @&ingTR@gercaf the wellhedithofing S HowReretd fahs Bid @hsihi Radders 90y

run all the Wg;/ into the well bore 12, The casing hanger at the top of he

16 i ncthe emeller @Wterrrgser 4Rt i ls| ncc@ssétmbat|ﬂﬂfe%ﬁélngdlab@§r$)ha\ter?esnaﬂlwé@metqrr dihant er
t ack | s d
hanger'? s PRieR RO dalid HLBARARTnANS, BN AH oS 1E e 1PR/F i ha

cl osi ngndllae cBék: strﬂ;gg WZII%WB@% aeé Taemlabtbewheﬁtthd: sasigThhsdend fit Elhbed@@l%

stack 18 is opened again. The running tgol is then released fromthe newy
run cd@“ﬁwguﬂaﬁ@wasl eemadrihe sen |aSS§m§’hafr sep] batpeemaliageat ¢asig haoresd Thus, of
the h r 24
is hy P gﬁ' c@ﬁ alg'tg lﬁga echyéatsféﬂg{aggérd\g%lﬁggg\g%g%&ﬁh@goo?ﬁgergglgna?ef e(?? ggﬁen

t he t ofpr fHe lades ﬁfstalledl himges. als hahmmalldsr sEalgmreeWMCh vfill tabeonainoddté agmialled €8ingn
the small dianmeter riser 40 were dis aped mnth sea water prior to noving

t he rikasgeubaigyi ﬁ%ﬁ@%ﬂugﬁim§ﬁ8ﬂi §§¥¢%, then the colum of nud in the
wel | which %ggp sert 'DQH{ S r
density in ?ﬂ'@l ri ngéf Wi ﬁyglelgﬁ tsg ﬂrq? @K%ﬂgat %{)uﬁge%ﬁt iﬂe C (;%Emel, agslcﬁ%%&and
boost emodifioationd Ghetenficag be enalettiynme skiiled e thei et withaht depaggagfonahe ppisit ef the

hi gher. pressure on the well which may need it to be lightened up. This high
pressUPECHIN: need to be lifted off of the well by circulating out the high
-density mud. This circulation would typically occur up through the choke,
kill, and booster lines 30. Alternatively, it is possible to circulate
fromthe BOP stack 18 to the surface by passing fluid through the booster
lines 66, 68. During the cenenting operation, the returns pass up either

t hrough the choke, kill, and booster lines 30 or booster |lines 66, 68.
During drilling, the riser joint 20, as shown in Figure 1, is full of
drilling fluid. Wth respect to Figure 2, whether the drilling fluids in

the small dianmeter riser 40 are displaced with sea water depends upon how
the overflowis going to be dealt with when the new casing string 98 is

run into the well. As the new casing string 98 is run in, it will displace
fluid already in the well and this fluid nust be renoved fromthe well.
There is also a displacenent of fluids in the well as the <casing string 98
is cenented into the well. The displaced fluid nay be renoved by
circulating it
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out in batches. Continuous circulation is also possible. Further, it may be
possible for the displaced fluids to flowup to the*surface.[@‘eﬁqqm;imm ng
operation can then be begun for the next size casing and the foregoing
process is repeated one nore tinme for the 13-3/8 inch casing string. After
the 13-3/8 casing, the next casing iCLABScally 10-3/4 inch casing, which
can pass through the snall dianeter riser 40. Thus, for the 10-3/4 inch
and smaWhayis claghedyis; the smal | diameter riser 40 remmins in position over

t he | I head .assenb 4 R j :

conv e\rll\ﬁi' onal A BEESYE %%x.jterﬁ@rg%és%g?f{l :“)g hjf)%gfag%%bgfgﬁ g{sé{]ﬂ%&%}gg ?‘\é\%o%hélﬁgvecrssscl
for thet#-s3tfdcc i wallirad agemblyeiavivassbort tHepsilgougiywbinprisingret er riser 40, a
particular wellhead system 14 is required. In conventi on l _ | | head
system all of tmnmgﬂa@e@%g@%@ahlﬁyomﬁ%wt@w&ﬁ&f@ arssmete Ags 18-1/2

inches and are s orted j it
assenbly of the s"’gﬁ’gaséﬁ%“?%sggg}%%&ﬂ%@gﬂ%gﬁ%%ﬁe%ﬁ%tﬂﬁ@%g%r:}%)éﬁﬁ%hger tlz;nd
t he wel | headhhQieBhéid askdpnlyer to pass the casing hangers through the

smal l er dianmeter riser 40, it is necessary that the casing hangers have a
smal l er diameter. Thus, in the present invention, the casing hangers are
nest ed 4 nsi e -for - 10= 34 i i

Vel | neda sy st oaE oE Saimaf phBSied PIP e B s SR e A MHeEt D
pr evi oWsry/of the wetlheéddmshanlggr and the seal assenblies seal between adjacent
casi ng hangers. Thus, for exanple, the 13-3/8 inch casing hanger woul d
have a | ong counterbore serving as a seal bore for the later installed
hangers; |t sie WRtre& MEhberdsi6 AaRRHGH &otniuiritdtiin ©ade ng
(_hanger S'}’t'hat %Tﬁ%ﬁgk%ﬁ?gulgﬁh?ﬁgyg%l | di anmet eI?ﬁ?i ser 40. Wile a

pr ef er recllheadastemblyt bayé whie said visertis disconmsciod amsthe wellkgad asrembly-ped,
nodi fi cations thereof can be nmade by one skilled in the art w thout
departing fromthe spirit of the invention. 19 2 3 Nov 2004 CLAIM5S What is
claimedyis: Fhelydibf Abconimesthith @ ilithg ihdtdirg a shifterlol theadaikssn ol canter af
sea floor and a tloating vessel at the surface, the well head assenbly

havi ng the weHbeadrassematlyough, conpri si ng: :

5. The system according to' claim 1 further including a valve member disposed on one end of
said riser.
6. The system according to claim 1 further including a riser joint having a flowbore

substantially the same as the wellhead éssembly bore, said riser joint having one end adapted for

connection to the wellhead assembly and the other end connected to said riser.

7. The system according to claim 6 wherein said riser has an inside diameter that is smaller

.than that of said riser joint.

8. The system according to claim 1 further including means for moving said riser off center of

the wellhead assembly bore.
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a riser adapted for rel easabl e connection to the well head assenbly; and at

| east one stress nenber connected to said riser and adapted T?)g ﬁﬁp UI on
with the well head assenbly. 2. The system of claim 1l wherei a

has an inner bore smaller in dianmeter than the bore of the well head
assenbly. 3. The systemof claim1l whereby said stress nmenber provides
fluid conmunication to the wellhead assenbly bore when said riser is

di scomnect atle bystm ddaerding kd dira @ vaves@ndaidyneads is Bh extendable meabeafikedg to claim 1
further including a shifter to nove said riser off center of the wellhead
assentbeiweehsaidlirer pipbardreaidstressdiantbet.o claim | further including a val ve
menber di sposed on one end of said riser. 6. The systemaccording to claim
1 further including a riser joint having a flowbore substantially the sane

h | d J bor e, d d d df
e agpl %%%sf%s%,&??ﬂé&ﬁ%rﬁsaﬁa%%ew s%ﬁ%;&reﬂ*@%!%ee?%@ﬂ%ésﬁﬂa%*' K SRS
r| ser onaa{I E&%oﬁ%ﬁﬂ Bfnﬂo%gmh QHQI pBbi ?9 &6 fsd oﬁ‘ﬁ“sgld s‘tré& mdpdber AN 1 nsi de

ter I er t han riser | oi nt . The system
accor dzuagomuméaabm.ih tﬁé‘ﬁvélﬁm@éd éé@%&ﬁlﬂ@gldmﬁﬁalbéﬂ‘tlo@w ng sai d riser off
center of the wellhead assenbly bore. 20 ,2 N O 2W 9. The system
according to claim8 wherein said neans is an extendabl e nmenber affixed
between said riser joint and said stress member. 10. The system according
to clditm QTMEISMF’HQ todlam datheeinraidistessepambestrangiers tenspaonsAIBAsYE  coaxi al

position with said riser 40| nt to a non-axial position with said riser
j oi nt 2Py riseriseeasrd iRRYSadseHPt g conmuni cation with the wel | head

Dasseml y in said non-axial position. 11. The system according to claim?9

wherein said stress nenber transfers tension on said riser after said riser

i's relgasegné dy?,{&rﬁﬁcgdﬁmb &Rdiaith @ifiHher itcdudingEyuRis W@ MRS Gl Shid\@ef jBinCdrel M 9
further including a guide that aligns with said riser joint after said

ri ser skid riselisoalpacd and mowsdserhit fermedaidyisbrjgnt sai d riser joint. 13. The system
according to claim1 further including a flexible joint between said stress
menber

13. The system according to claim 1 further including a flexible joint between said stress member

and said riser.

14, The system according to claim 1 wherein said riser is sealingly connected to said riser joint by

a stab seal connection.

15. The system according to claim 3 wherein said stress member comprises choke and kill lines.
16. The system according to claim 3 wherein said stress member comprises booster lines.
17. The system according to claim 1 wherein said stress member transfers tension from said riser

to the welthead assembly.

17. A method for installing one or more strings throtigh a bore of a BOP stack on a subsea well,

comprising:;
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and said riser. 14. The system according to claim1 wherein sgg riser is
sealingly connected to said riser joint by a stab seal connec# dnN0¥5200%the
system according to claim3 wherein said stress nmenber conprises choke and
kill lines. 16. The system according to claim3 wherein said stress nenber
conprises booster lines. 17. The system according to claim1 wherein said
stress nenber transfers tension fromsaid riser to the well head assenbly.
17. A et Q@Qin%peodn&aﬁ\?hlng@gomagoprstamre strings through a bore of a BOP
stack on a subsea wel conprising: 21 r23 NOV 2004 sealingly connecting a
riser to tpisiddigRuis caamunigatioviodienBOR stadkdomotennivcisdidrisato t he BOP stack bore
exteriorly of said riser; drilling a borehole in the well; disconnecting
the riser dilinne bdrehoBOPthetwellk; noving the riser to provide access to the BOP
stack bore; maintaining fluid copmunication to the BOP stack bore while the
riser is di sc&ﬁﬁ@@?@@gtﬂ?d?ﬁtwpﬁao?éﬁ%ﬁ on through a stress member while
said riser is disco ect Qowering a casing string
havi ng an out er™d"d né?r E)Pr y eacc Sat?l%tgr%g%ltsﬁ%ﬁ eIl di ameter of the riser but
smal l er than t Dﬂ.{gﬁ{? f b&e vhilaRé riggassi ng t he casi ng
string thr oughhﬁ% @’&%ﬁ’ ta %?tggtolﬁééggﬁggﬁgt hod of claim 18 wherein the
ri ser conpjidcsiectad i nner bore smaller in diameter than the bore of the
subsea wel | assenbly. 20. The nethod of claim 18 further conprising closing
the riser and truntB@R) ehsiokthpnghon sttess tembes whiksdihiiser keispangegied fiom thehe

met hod of claim 18 further conprising a fluid conduit for providing the
fluid contB@PR #fegki on. 22. The nethod of claim 21 further conprising

yconnecting a r Ilg\n?ernn 9 Icgs}:lng s mw?lgﬂngt ameou. A R amb 2P éﬁeﬁa’qhan the inside diameter of

the riser but smaller than the inside diameter of the BOP stack; and

passing the casing string through the BOP stack bore.

19, The method of claim 18 wherein the riser comprises an inner bore smaller in diameter than the

bore of the subsea well assembly.

20. The method of claim 18 further comprising closing the riser and the BOP stack prior to

disconnecting the riser.

,) 21. The method of claim 18 further comprising a fluid conduit for providing the fluid

communication.

22, The method of claim 21 further comprising connecting a riser joint between the BOP stack and

the riser.

23. The method of claim 20 further comprising forcing the riser joint and conduit apart to move the

riser.
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the riser. 23. The nethod of claim 20 further conprising forckn&ﬂéhe riser
joint and conduit apart to nove the riser. 22 3 NOV 2004 24. Bo2006r
casing a well bore, the casing having a casing dianmeter, conprising: (a)
providing a main riser having a main inner dianmeter that is larger than the
outer casing dianmeter; (b) providing an upper riser, the upper riser

rel easably connected to the main riser and including a flow cl osi ng device

at it 24l owermand;for(cadin big - er to the wellbore; (d)

rel easi ng the upper riésjée‘r%{ig%”%'n%hfélﬁ%&rr q‘%ﬁnﬁg%#"géﬁg‘e&%@f@?@‘gh; and (e)
runni ng ca$d)ng prviding Beainelskr Ha0heH elainti ' ' | intaining fluid
communi cation with the well. 25. @The nﬂtﬁﬂgg'hgtgitg%g'ﬁ@gétthgnctﬁg?ﬂ?rﬁs'f‘%rt her
conpri si ng nai ndiameteng tension in the upper riser through the stress
menber. 26, The nmethod according to claim?24 wherein a fluid communi cation
line extent¥ thPBYIgRS dhiepperiiser the upperiienr rel@Bablil bennaméd o thear&iOnisd By t 0 ¢l ai m
24, further incl chhrzgg% he steggof closing the | ower end of the upper riser

before rel easi ng gosing dayicer gt dsdovereendiai n ri ser. 28. The met hod

accordi ng (cg) Cl&B‘{E?]fé%’str];&%g%e{iogﬁ%vlﬂ%{qgg- providing an extendabl e nenber

affi xed between maln ri se stress nmenber. 29. The net hod

accordi ng fdp clraieggir%qhy%@gﬁégrg;&j‘g‘e%;ﬁqe@gr Y %Pﬁg%gfalwgt ains tension on said

upper riser when the upper riser I's released € main riser. 30. The
et hod  acoler di g cabing itade wéiltiiolg nd Agh e ABIORGHLI9,E OUi de that
aligns with the main riser when the upper riser is rel€ased fromthe nain
ri ser and shi f tepMugicationmtlythea@l.2 3 NOV 2004 31. The nethod according to

= claim?24, further including providing a flexible joint between the stress

nmenber and the upper riser.
25, The method according to claim 24 further comprising maintaining tension in the upper riser

through the stress member.

26. The method according to claim 24 wherein a fluid communication line extends through the

stress member.

27. ‘The method according to claim 24, further including the step of closing the lower end of the

upper riser before releasing the upper riser from the main riser.

28. The method according to claim 24, further including providing an extendable member affixed

between the main riser and the stress member,

29, The method according to claim 24 wherein said stress member maintains tension on said

upper riser when the upper riser is released from the main riser.

30. The method according to claim 24, further including providing a guide that aligns with the main

riser when the upper riser is released from the main riser and shifted laterally.
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, 32. The nmethod according to claim 24 wherein the upper riser is releasably
connected to said mnmain riser by a stab seal connection. 33. The nethod
according to claim24 wherein the stress menber conprises chéa Epy z{g[jél
lines. 24  ABSTRACT RI SER METHOD AND APPARATUS The riser systemincludes a
smal | diameter riser that can be disconnected fromthe subsea BOP/ well head
assenbly to obtain access to the well bore for |arge dianeter casing while
cont i réfous| Thenmtiiot atdordvg 1@ claMCZOfHAd: intiuBRGBroliBing 8 AEIR joinl Rtk khe The ri ser
system further includes a |arge dianeter riser joint having one end
connecitiess memhehend3@Pipwet fideead assenbly and one or nore hydraulic conduits
extending fromthe BOP/wel |l head assenbly to the small dianmeter riser which
extends to the surface. The small dianmeter riser has a first position where
t he sn‘rﬁll d|jhams¥he(ri riser is aligned and connected to the other end of the
ri ser Joi nt' "SAEY 2B t° HEIE HVEKReliHEs weetisesimisasehnensnestedte sid | s

non- al @r!g”!m% t with the large dianeter riser joint. The riser
systenn:‘%ﬂﬁlh rrnc gggeéggeé:ﬁ%hifter whi ch noves the snall dianmeter riser from
the first position to the second position. Downhole operations are
conducted through the small dianeter riser in the first position. Wen it

i S nesdssarmyie methbdsieoming a8 g&in 2iwABRInGke ACSEREmIR chiftised\Bloke ardli@ skl fter is
actuated to nove the small dianeter riser to the second position all ow ng
access to the well through the large diameter riser joint and BOP/ wel | head
assenbly. FIG 1
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