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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 fron:r 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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riser which is several thousand feet long and full of drilling mud, the large diameter riser becomes
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



damage to property, the pollution of the ocean and loss of life. On the
other hand, if the hydrostatic head is too great the pressure forc
drilling fluids into the formation causing the | oss of dr||||2gélfoﬁVd?§lﬂ4
into the formation or a reduction or lost in production. If too much

dr ops Likristingluid semmupisapg avBs s etiot 8 BErs BE bpRisest ko8P 13 JHbE
of the fornat JEh &%an%ﬁ‘r@ﬁd@ ARtV the Slfabder ARbAling e chiyebhtishat practieq

may i nérgase” J O TS A to fracture the formation res Lti.ng in
i ncr eagefics-auntl rehokeatvalvn. is Aonmt'mhdntg the terorina andopfatbe shake cerduit Hake Hifd

kil l I|nesty|cally extend fromthe |.1in e

provi déownhel %é%ﬁtﬁﬁ?‘gﬁt‘ia&nb? d?alwdc%lhft%t}aﬂgn é‘%ﬁ rFlB{H on. V{ﬁ%e%e

3 NOvV 2004 f{tﬁ e bSlubdR: ﬁdl‘ﬂﬂl%ﬂ%ﬂ'ﬂf@ﬁde@ﬂnﬁﬂlﬁdb)t ijudtopeirodiectatgd fae ﬂabmg}ead
eriser

and b Brggsé%eo to ve gases or ot her formatlon fluids directly to
the sufhbafeke vi0&0rding to conventi onal practlce surface-nount ed choke

| ted to the t d. of |

Hownhol o bahe bHckns werga st editb e dSn P aﬁffﬁﬁgééh%“alul?f%r. todeth

the hyg&%%hﬁ{% ¢ RRGRPHE BeOlriling mal wivy e ﬁijelchbm of rélhuuvediy ihghttehdnﬂlmg fluid
e

annul u usting -t di scharge rate through, the ch 1 %lrgléhl I
li ne i grgughneae kilylinsmtb the bodiony ﬂl@ﬁéeﬁ'@rﬁﬁeﬁs%‘fﬂet‘jﬁﬁsﬂr F"B1

met hod .of _contr II|n nsi r 1S a ¥ \;lé}edﬁm Ghid®N
of rel HE§TVERYhG pthe han d‘ff‘ﬁ‘ls 8’ ui"‘g&e%sﬁﬁ%‘% %elnkﬂﬂlk@%?l e 1nto thegbottom

of theyy ﬁ]?pﬂ-,@ﬁﬁphﬁd’]e density of the dr|II|ng mud in the riser. On
the ot herﬁﬁ{gﬁgg

d d fud dep i

(noavier i i b adionts e chaley 2k 0 19w GOERL Bt OF PrOvioes Wi & PSS Bfop
he ch 1] 1ines, 1

the choke W%W%W?nﬁg be%-lugﬁieh tH’%ydeQi?edOfogé‘tidﬂ:% 2 tolin@reedhifi® velochg above

througF‘V can be punped to a desired | ocation so as to
i ncr eaggy bbidt ShdBkieby iniprakete conbegtanpoofirillbevdtingsde dipsuriags: o’% hoggter line can

conveyance of drill cuttings to.the surface. The e
used t elsabdivssd torsodifntiedensgty o t&:‘ FFH%IP ﬂ@"%ﬁm’ﬁ?'u@ﬁﬁlﬁﬁygp i Ng V?éﬁ%@or
heavi e g ol EQHAD 1hR° uROORe hrivlCdenkile aBRS e chavucr demmwn a:bmtecanhbe
boost etthr8 ectron polnt can vari ed. References in_.the P‘gsl ow

t o chokesiedi Réferenoes indhs ﬂmcuslsmmél@lw kg cheke, Jellefngk brogter fnes
|ines wherg oo rLTmes whelee desuefih%le thd L:hok%nﬁﬂp%ﬁﬁt%sthﬂ Hﬁ& ﬂo@iﬂedﬁressure

pressu iclude booster
control means to supplement the hydrostatic control resultmg from the fluid column in the riser, the

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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with the well be suspended.
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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P Figure 4 is an enlarge cropss-sectlonal view of a sexl sub for sealingly connecting the large

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 smﬁll 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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reference will now be nade to the acconpanying drawi ngs, ge:gm {@E
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displace the vessel. _
The 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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lower end of a small diameter riser 40, hereinafter described.

The small diameter 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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damaging lines 32, 34. 8 .2 3 NOV 2004 In laterally shifti t hechoke,
i 11, inpeefisalds teprovidscancsiod onkeanside of Aeci40ah ot ertions tplord “ThS il
are preferably arranged so they are coplanar with the choke, kill, and booster lines 30. It is

preferred that any such rod(s) have a lower moment of inertia than riser joint 20,

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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l'i nes can handle t sanme tension as that of riser joint 20 and riser

40. 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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91 3 NOV 2004 Referring now to Figures 1-3, the riser syste&lo further

- includes a shifter 50 for shifting the axis 42 of small di anétlelOy P64 40
to a position where the small dianmeter riser axis 42 is non- aligned with

the axis 44 of riser joint 20 as shown in Figure 2. Figure | shows axes 42,
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e 20. For

‘be provi to nove sna ianeter riser 40 away fromriser join
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it ot Py e e oy s B T T ex bl e Conduits orovt di ng

fluid ¢gentdhiogisei h bet ween riser 40 and wel | head assenbly 14. A sliding
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riser ﬁb’s%{-h andyegal I"i'étéfd"%léss‘@'ﬁ?ﬁqt?& DP-*;O \ﬁfﬂ(ilsg‘g%edgﬁlﬁf* IlﬁGCFFﬁ’ﬁ’é’gghlosiegsaé rlong a5 smal

diameter riser 40 is in the shifted position shown in Figure 2. The new casing string 98 may or may

not have been assembled and be suspended adjacent small diameter riser 40. Shifter 50 is actuated

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 ﬁpper ends of lines 30 connected to the lower end of small diameter riser 40 are
shifted laterally awéy 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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Referring now to Figure 4, there is shown a split schematic drawi ng of the
seal g a%&’n % dqiErh@eKhiBR doRid Het frethApR enlio, aRAbaoWrdd HES

j oi nt g/.ogétéhae?llsgg 4e‘?nc€{qu§)es a seal tube 78 recfgprocabl y di sposed within
t he cyhe mdllbarall2housi ng 80 of seal sub 24. Seal tube 78 includes an

AT R T Ry S
annul ag, 4 @&@M&teﬁﬁser%, e GindBYitiPRe vsllbdRs BT afparveicilafly eadth theGix@sl44 of

position 2 I n housing 80 and an extended and sealing position_ 25, as
shown riser feim20e This pérerits thendw catieg teng 8 énbesaligned witieths siger j9ir 2094t gould

receptacle 92 on.th upper. term.nal,.end of LI - Ol 0.:

i ncl ud??saPQFﬁ?Eﬂt%ffﬂﬁ? @nggaﬁ)k/ﬁil?‘ﬂe@égﬁ?rn@ ar?gr&?& éés 45% g% aﬁ“e%ﬁ“ﬁﬁg‘l‘ee"%‘gg’sté"z‘?%e
seal i f}ﬂaxﬁgﬂma Gt B sifBle BIHEvIe ughe cBEPOF Bl ddmbter Hysdriduinidarin sasinpodntigd ed
to sealingly connect the riser joint 20 with smal] dianeter rjser 40 as

shown 98ntoFacgomendtlate theeofHingrmaversenief ismallsdipmeter Bperatq andg dhesalignoeofaew
the seal. sup. 24 can be any suitable nechanismsuch as are known in the
art. APPHBIYMEte seal sub 24 is preferably hydraulically retracted, other
appar at us anguig faads MBl thayk bewvunteditbe farhe 18y ohevaliseb toograds theet reeve eadlings ub

24. Al though seal sub 24 does_not .posjitiyely cqQnn iser joipt 20 to
Soval | SRB A o Fheserendmper g LRERS Iop - e At ot Rab et SRt B ca PRRER | 1

Lne lhr e B HEABIEAGRORA bIElof HEELSE Wit VaPRY 26 i fHhmé (0D @ré Sieted,Elide

Ref er ri'ng agai I gures , to run a new casing string 98 or_ other
equi pniaphel 18Yiin drought Mitg aligmhanstitr tht ltad of ma¢d joitit e tMew chsieg sWDEi M s there

wel | bore 12, val ve 26 apd, BOP, stack 18 ar cl osed.and .sead . tube 78. ]

ot r actabed intd fuwis) 100 Bhish Eoier U 195t gt pR ERLErRE g8 il Rer Pint 20.
di ameter r iﬁﬁ{é]gf‘i’od ﬁei'PE' t 6ot $hY §daf SurPRS 0Fised) BohO90 insideHthe 4eal sib A eWigiout
casing sting may o #‘ay not have been assenbl ed and be suspended

adj acediatnel @] stabling tley new sasingl tnto Gt fseal bose 99 sonldrdamags the seakipa surfaceand y

actuated cylinders.54, .56 causi ' ik} R
vl i naBre i R Rigief vl AR 7 4O JRH BALE ¥ ol ) SOLMROR DR,
j oi nt PR MAAe]IBUSIpieletdbRethe 30mt @s tieciRofihe risenjointi20emd) sniatier #on the fawd¢he
riser joint 20 is nuch stiffer than choke, kill, and booster
seal bore 90 in the seal sub 24.
The new casing string 98 is stripped 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 opgning 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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li-nes 30, choke, kill, and booster lines 30 will tend to deflect away from
riser joint 20 which remains substantially vertical. As cthge,NéQI and
booster lines 30 deflect and bend away from riser joint 20, the \ugﬂgi ends
of lines 30 connected to the |lower end of snall diameter riser 40 are

shifted Iat - ' | o dofhé EANEstri
appr oxi mat e%gééﬁgw%%&ag% gﬁéf%ﬁgglf:lug%ssaﬁgﬁggr%ng%?{se l%%?lbé?hz._ The | gf%?uglng
shi fti pg, ofafidespad of Bhodssmmgetd uskdanBome are seromtic Bilrd whidh allowss fhid to

s bk SO s e s S st B A S
voul d gk iid dnd ¥ RUIBW (36 hihe 98BuDEock ANEHAThil T the ddiecasld RAhg %820 déw
g , e sni or™ S|

shown i ure diameter riser 40 to one side of
riser joatnA cefestplagmaysatsl be diedriptecordince withGhe present dnvention alkought & shaeds
wel | bore 12 and particularly with the axis 44 of riser joint 20. This
pernit@quﬁéechew casing string 98 to be aligned with the riser joint 20. It

shoul d” be_oRRLSEnBLA n%yﬁggaip%mid oeRIBL Bintd 26 20 pdfinA i HRWAGASI Blriser

string 98 are simultaneo ng manipulated at the surface to nove the
upper  geis20indsetmice, Idil paret levoster Sines 200) reapectively, tadgviaie Sop g axogl % of wellbore

date th ffl]. t di [ s
a1 1 gnimad YoPaGH, 85 e R P banerR T ts P s Al U G0 e o APl 4R joint 28
frame 3 e%g VIREVE Al difalDUiadRtdr hRe BV Aosirtigig t6 bhe PeefliBed erboditnent he axis
upper end of riser joint 20. The funnel is full of segsoviater. Ut

! ap, be
“seen tMaff limes 3hend the axfis €hokemalk diametes sigensboraan ang ﬁPW"FHm\‘/'gH 2e“‘2‘§e
and fra 02 .are shifted ui d . 1S ' le3RtEAHg it h
(the end Posigpn a3 shgwn g F eg'agifh#gﬁl er%%gtebg |§%?ﬁj£%léngt!ﬁg%%&i nto e
funnel 110Q1 W68 GHicHames BE atedmBvedan praxfidd hufficieny setamsidegfos smakh dizageténtissr 40
riser joint 20. Funnel 100 hel ps prot %t t he seal surfgﬁgl %% .stg)aL bor.e
i nsi de sphe teprevids adequpte gleaiapeg for ingRf the P SAIRE FHBE RE OISR 'S
that seal. bor | a%;ﬁg Ak HntSdif BeSIcaitg vBsseVRHot tfiect
f or mat ?@ﬁmowlgoéggﬁ%agﬁﬁt e %Ii é@?wigﬂ%{%ted back ove% Vri ser joint ;YOO?;d
r econnehé @sh of fHeewélilivad) lfBhérs ipredeviatiohy ittih @refamblyaeprrented) iy siposiieningsthe
joint 20 _and small er than_th@ﬁ(? of t.gﬁr seal bore 90 in the seal sub 24.
The newvdriling vigsel t¢ brigg & riser oKt B 8GR BAYH%nnul ar BOP 18a. Passage of

}—kr)]\(/ave ggf' ”ghiémfuggggﬁepss&m 9pgh ddyed ShEiicper soal diagiesee sereill saktifled out of
, ge is tolerable, . ) . . .
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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partlcul arly if the drilling nud is water based and environnental friendly.
- It is desirable to mnimze the pressure differential acrpgs ynul ar
BOP t hrough which the new casing is being stripped. The h%gheh’rehf%aml
pressure differential, the greater the risk of problens such as |oss of

fluid g0 e)g@r%%% th3ht @%{]ﬁewl@rmﬁf?hnﬁewo arldt sRY dfheRir&fser ab!t8 the Juemee

two annu ereby the casing and casing connectors are f| rst
stri pahekebyrmmnmgeh&ﬂmadmnBHP\aaﬂuomﬂén stripped through the I ower

The operati.onal guence I ud BOR 4t

coupl i ng, clpo%‘r ﬂg PREVUS P kﬂpc%‘ge‘???gpf ey 3\%!3‘?1%55? ?r Eﬁﬁ%e
strip GRSy RPaRt §1irfé9e: Iagiaeeﬂt fsaqa\rredhhme%h isEXDE0)| RipardlessCoOShBghePf
the B |s h raulicadlly operate ' NOV 2004 The new casing string

98 t ypuhohd: |kl |amdl hodstsr hnesrﬁieﬂo;wznntmﬂlﬁ rkewr:rmélrofewer &4 or peterdh) thg sslrﬁapmgheses

Vari ous ty s of ..shoes use | Iovvs
{hui o ik Brdseiscera ey Yo B3 Yo iRl AN R bl bty

whi ch ﬂ@%n% rﬁ!e |s%cfe| 1§|Iﬂmflﬁlrfet1q}ﬂ\i‘0ugﬁ'{hﬁ thé emﬁ*edapefaubinermimaanﬂgtasﬁerdr g
98 but does all luid in the new casing strin @98 to flow out, A cenent

pl ug nErpvidingoa bEch@e@l iconnestioncuiak @s @ne 9T Mpe i éﬁ@mb%eﬁrﬁr@wgab%trmg fthey

shoe is As be upper and |lower flex joints
28, 22%‘8@(5?5 Bt 14 e, %sfm%#*%“g%tfg‘lﬁg%é?ﬁ? 20 and choke, kill, and
booster |i neghdifld bé Qﬁﬁ@@iﬁﬂeu @hat chélee, Bidly and Bodsterinths0 nmy be iedofor wirbhlhtiogor

12. In particular, as lines 3 0 are_shifted, there eha flexure at the
connecpressureugaunol fnise psilaperagions gicliiing dung the aﬂg thePepreaeing, Stng

(29 ATl Wak R Sndhiell BeL RS (5B e angrﬂ%'fﬁnds%n%réﬁl&ﬁ&eﬁomﬁ'ﬁﬂeé he

axrs4 darre err e of approximately 7' in the
shi f t e3h, plagély Siding aldanperons sy of kydtostdi preaamg& i the wedlt dn mildidignbgs theenew

Iength of lines 30 and th | atera dlst. ce s 30 a e

provi desEgrsting 2 is ’é’é‘tm@sﬁlﬂé"’ﬁ@*’ ﬁglﬁé’f ﬂf‘ﬂ'@éf’qﬁf)we@ é%co?%nﬁq?)\’l?%e
adequal el [ BRGE. %ﬁﬁceﬁ AbiA &g Bé rérﬁ@véﬂleﬁ’oﬁlaﬁlb Ngelb trbwgh SBokte) tGLLS arser
j oi nt y be an angleforrred at lower flex joint 14 if the

fl oat |btg>srcehﬁesi 30 mdnmefetablgdbtqﬂgb\aimall disgreeterygsenfi0.t he wel | head. |f there is

a deviation pre a orrect p i b L

vessel ‘to bringrest rraReRg ey Rak By SE Ok P Saffaec i diesihent

12 is phogRe ihal B id h& neb@kiiydb dsesitiect flwid cot@iminicatibn fvithdheosnhalbdiameter riser
40 in order to run in the new casing string 98. The choke, kill, and booster lines 30 provide

hydraulic control at all times. In addition, the BOP stack 18 remains connected throughout the
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
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.
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position, the choke, kill, and booster lines 30 comunicateM.th th
wel | bore 12 via a side outlet in the BOP stack 12 and ther @rémr\feiﬁﬁin in
hydraul i ¢ comuni cation with the wellbore 12 throughout the operation.
Smal | dianeter riser 40 remains filled with well fluids and the fluid

col umm i n r BSRrnder advantage és/that tici lew easalg st A8 tcen beiiswalledGlurmpahitlenent er

as shown in Figure 2. Afluid colum fromthe surface to the wellhead 14 is
mai nt aMidgeod fHdenatyasties qfdzth? BFesCRTser Sy JP lﬁaha;sdgé%estwcswﬂﬁu ey yppall

| nst al bR riokr 4016 bR YAkebri6HeaSi NG string 98 or other well equi prent.
The fluid coPurm forms a hydrostatic head which exerts a hydrostatic

pressure onlt e fdlobdng Fxemplepromatusersd the predent system he dasdribed nwfich rmmt:f-od

at all tinmes during the installation including particularly the
di sconﬁgﬁnﬁwwlat“ﬂé:qqu%a%‘Pﬁ' riser 40 fromthe riser joint 20.
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oYL ndipesiter sy G Sen S ot i il R abhu Sstugifdy dfend R B0
smal | e iiRd Ble gloafd adPtyipRcallfS suib ffet of thd180 @k JBRHMEE Sishig ddidhdsedeveimd he
wel | bore 12. In an alternative enbodi nent, choke, kill, and booster |ines

30 maymaddiead6fromthe wellhead 14 all the way to the surface adjacent

11 di ' 40, - . L
Thes 30711 Bd Poe 3ol & U REDAER o5 ot E1HETs ENBIES, oY poimpi o3y,
provi déehoopidadtbr Casaignandtp tibe ahuliishe Theleinentt fiews onf af the dianhs, ovky dntsl ke

communi cation between the well, d.the_ surface is i nt ai ned, t hr oughout
the en$§aPed dper He BEKt craing iy mlgﬁﬁ’a?(?\ﬂ%ﬁhn@&msyal | 9MSHmES eI JARY ke an

connec . : q?gqﬁ it fBXlsed .
wel | he%%ﬁ%%%ﬁ%oﬁgﬁee%@?%ﬁ'l | an%]:t?glrt' ri ser@ld glgu I&IE% S OSItc ereltln
appr ecthatceddudiatcasinglead tk diill 2 el thinok berchdlenBlee ZDinchrating newdxfend 1,500 to
circul ati or. pressure cantrol. during well operations jincluding.duri

the i n@bgﬁ E%ﬁtilﬁtﬂ £ gf?’rﬁ‘%neﬁﬂ% g@ i"h‘S‘ %qs’r"i%rf’@ ofigy rgfgﬂ?é & A etcﬂﬂngvel

begi NSatiMing s Q&4 dbhd td Hgen§ WatbAithtidaridet ditdihed aDrilng #ith R 36 ekhvbinid GRS
30, thereby avoiding a dangerous |oss of hydrostatic pressure in the well.
| n addwitheea watsr arbtheeoiumsanéraly fiaw pwipnosthe sea bad 16t BhaHbingle pasigr is then nin

o spi el roholt e, SRRl ol FREANAP, T Y Oenf HERR 1) ARI Rk °

the 30 inch conductor casing.

After the 20 inch casing has been cemented into place, the BOP stack 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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bo‘oste.r lines 30 and, preferably, through small dianeter riser 40. The

- present invention provides nmany advantages. One prinmary advﬁt{ﬁagm" frubdre
present invention is that it is not necessary to disconnect fl ui
comuni cation with the small diameter riser 40 in order to run in the new
casi Nghatthé B4kiBsizekhad aslber ofidaking saingds b sargwithi the sveB0 Notonlyimustthe caung c
control at all tines. In ad,ditiog, the BOP stack ,18 remmai gs connglgqtfﬂ
t hr ougtougs bheun gpeusl Tigns Joinhgl, bytnalsq, heli-cAmesPRAGIS FATIH: BUIEEES NGotis
control. of the. ; adealtaae dasinkhat the new casing string 98 may
be al i gRBGH e‘%lfgm%é\?g?&[nﬁéed wel?ef}bore 12 %uch that no dogleg is presented
for inserti ot heeseevixaaple) thestmallndjaB8ter Abar 40 eytends frduthe dop of rigarjeiat 26 to
choke, kill, and booster, Iines 30 after. bejin hi . tp-0on i not hi ng
is T unﬂletsmmdtpmfeqabwé@sggﬁ%c %laﬂé‘arf@tff g%‘i%ll%féj %‘F@%‘ésﬁ‘?e %%a%r%%eﬁ'l em
Hence, the pew casi i £6A B plaBrm® bh FeNbating! westd1Qlowsl to. the BOP
Al t hough thg}%g“?ﬁ%%%kg%ggegs?%ﬁ?qgef lecti grﬁl in riser joi %t_ 20 due to -the

bi asi ngad 14, ir3esjoat 20 tiiss belaligned forroninectioarty thertap pf BeBGP stackd 8. dfitherstary

affect the installation, Also,.in the drillin ] t

di amet @bleris big emeyghy therfissr ijel 2Q Rl AT ‘9% {E"‘i'%hm% oty ‘Itaple‘ 2? ?‘isér%Hr?é? the,
oper at Gl Rl ey A SAS61RAY iRado bl atachicd belowaké Ritary 1abid 3 THEMR Qs | |
anot her advantage“is that the 'new casing string 98 can be install|ed during
i ncl en2®shoudd de hble.to pagsithtough tiedrtary dafde.oThe hele fraughhtherptagy t%@%tSe%I%t #&

that it does nqt require.the small i s r

| over cichsamdien g iR i SRmvar db soffe 87k tgt i€ incbuary e LSRR
descri {geh ﬂ’ﬂ‘:tr%ef SRREE10 19 plabK @Bl frometht driltislg eessehisenitcedi onethsisomdl. diameter
(dri |1ing a subsea well, a large conductor string,.which. .ma be{ﬁ%%igg@oﬁé
36 i nctisgi4Pendichokeikithend peastesdines3Q  Haica{ibige 510843 iy (e Enge pfcAben
drilled. This | I erfor Is hiSI8 tensSorlBads forSimes
wat er PUIGS &9 tf’§|06t0h8%81rni-l¥r fxﬁg:.h #k@ﬁ%ﬂﬁgﬁrr&%ﬁg&e@@mgxtend 300 to 600
feet inpo the ground and typically 5 or 6 feet of the 30 inch conductor

i tends ab th d li e i s dr t
g o ¢ Rt gseressste AL db RArend A it Serdiing gl Sehcorclyzthen ' dhidabd ©
and ”pbéfgﬁo@lg WASowl A hERBR tsrdall EmEE rigdr 40heh 2@l suing)V The i Mustitse of a

seabed he 'next casing I's typically 20 inch casing, alth_out%h sonet i ZES
t her e degigibwhivh will allow it to pass through small diameter niser 40 and then once in the borehole 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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internmedi ate string outside the 20 inch casing. A 26 inch bit I s used to
drill through the cenent in the conductor casing and to dr NQVW&N‘

inch borehole. The 20 inch casing may extend 1,500 to 2, 000 feet to the
ground. The 20 inch casing is often referred to as the surface casing. The
dri | | iacgessdo dhyalarged dinandter wellborantd. eThewdril sringriesé nobbe mplatelnamevadg&mt h

the 26 h, bj.t d th t d th t
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the 30 i nch conductor casing. After the 20 inch casing has been cenented
into pk éwdrautxhdlys@pagt@écﬁom@faﬁmmrb@p of geeeptaely 9% pletheren af dhe risar joint 2%

mousi S eR o o sreisgoalt R HE oo AR fiostef Mt S0 ol R s
connecdqr attaches the wellhead housing 14 to the BOP stack 18.

Alternatlvew?/ the BOP stack 18 may be attached and_  deployed with_ the
ri ser syste MMB@MQ@thQ@%ﬂd%@QW@@ﬁQpPS dlicmgd vath the Sopy ofgihe riser jsinter

t t
o5 i A SRS B WDy AP BlcblE
have an2dcepticie % haand Brgrdficrdhdn 1 inchésD, ThetlD &f tha‘:flmhel, 1001 1ls blsod@dnﬂmes Tae

l i nes 30 typi cally have an_inside, di aneter of 4 Riser .joint 20 is
pr ef erlkbejhe coynserbereay typiaHy spmexwtqlhétfz ipphs larges &‘ﬁtmd%fét‘%ﬂéeéﬂ?’f‘h&

i ser 20 and CRRdPRRRER By ol il Sty ARt oAt 1B SHB IR .

the cahe ngersasmesnemds mondkto ofe smswakamvngmng hécessary fanisithultaneowedtillinglot

O 88 ey S R RO s LRI PR B Bl

the di RIS as0dmblRend dwdidhe hdv EAPBRRR The Qisgénah@ nsérhﬁm%'"ﬁiiécoﬂd ?dtasrqabte

riser 40 extends fromthe top of riser joint he surface and
pr.ef erdrwyworks. aThie witicallow thei W@Mn@ts@mgafndb%ta@mbbé andclowerrd geen while

di anmet | o |n rLSer s fromthe platformon the floating
vesselfﬁ%%ﬁ]f %5 gqr%g&sTgv E']F%%& nt 20 nust be aligned for
connect i on Ifehd didllih@Pesstl it hﬂuﬂ%’uﬁt}aﬁssel,iihe héw timing stting 98 carpld ssserabled gnd
enough, the riser joint 20 will pass down through the ota t abl e.. For

exanplleweredeconeyrrmsly witoduliing din lastiiees ofjthe sewihopeholg, o 43RG SHBE SBR| ow
the r Wpérﬂfgh%esxag nd L1 bR fer 40. Ttis preferably suspended at an elevation just

above funnel 100. This can be done while drilling the borehole for the new casing. If a dual
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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28 shoul d be able to pass through the rotary table. The hole through the
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some of the large rigs, the rotary table is 60 inches. Wt The riser
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di ametEPEE} odFiEs 25 oG el e EeRLang gt Blemctsaes A0 e itiard it e
| ocat eglafeflddpafds hbiElow it Gerfldv & gdtf 10/6¢ dQlRitantheBAR 66vacksidS s@ing J8hien

closed. The 'seal tube 78 in seal sub 24 is hydraulically retracted from
t he cowntiateflerwelbf Ap theaisarasiagstring:98is ainippit 9l displaps Hwid gligady inthe well and

Hydr autll:ﬁﬁcfllu(ig lxﬂuggﬁe{ %{r%%ed nfihE ivge(flt. uﬁ{e?éjista?so%&itsﬂlaéeprfeng BPkifids '8 h{e’w@[pgs the

boost et nes of T center ax
casing string 98 is cemented into the well. The displaced fluid 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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“ the top of the riser joint 20. The funnel 100 provides a |la

(

44, Wth the riser 40 shifted to the side, the funnel 100 isealigned w th
Zon el
into which to stab the casing string. The counterbore in receptacle 92 has
an ID greater than 19 inches. The ID of the funnel 100 is also 19 inches.
The  I82twéert the cAME T BO0MR] the weYlRédtitiouying P Flowehératosdays the/cdsihg BlspcrSheRigh

than the ID of the riser joint 20. In sone |nstances, the new _casing can be
ful |y the saakitratiomagier tissndP.atisaredesandhatile ersisigdangarnbave asepallgs diametar) ddws, s

noved . n i.ge. A dugl i \j Q] i us

ari 111 afesehioBusrbiol B @bk fihtas ot hRuRRRGS ok Sk R 0 MR
t he abiphdlfey chﬁn% yepend Wellhadrsystefrsnge atdithbi) thecreshe ehdisy hatkero e indide tHeew
casi ng beside the suspended riser usig%_a second rotary table  draw works.

Thi s viEYiously sun easwerangerandige seal apgmblienteabbafwren adiacgntcasgdiapgersy dius,
M VBE) o DE s
r 111 ek 15208 o el 3ed NS b b SordBRARAH O B R o el B,

assenbfoe thedlar idsalted Bahgees) clt haeabingllevistdl bded Whichgvill hecdnandda¢ agamllef casitg
new borehole. The new casing string can, be suspended beside the snal

di anet@nges harwillpasy threughdhesalh gianelr siseififed at an el evation just above
funnel 100. .S ., C j Ithd 1 ahel et tN8 AEW
casing. If a Gaf E§§$ﬁ¥€?§ﬁF¥gh%§ ﬁ%ﬂhgvgg?gﬁﬁeggghe st%é@ﬁ%ave t§%£SEd’
per f ormpdifisatipnsthdredfl can bemsadecy easkiilpd si therayt 98how dppaztfimg fbinythé spikie df the
either, wth water or drilling nud as it is assenbled and |owered into the
wat er ¥¥HI%%s t he wel | head 14. The new casing string 98 is not buoyant and

W ll not float since it is at least filled with water. If the new casing is

filled with drilling nud, there will be a head placed on the shoe at the
bottom of the casing. More typically, it wll 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 |owered 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 well head 14 bel ow the bl owout preventer stack
18. The seal assenbly is disposed and actuated between the casi ng hanger
and well head. The seat assenbly in the wellhead is tested by closing the
BOP stack. 17 23NOV2004 After the test is conpleted, the BOP stack 18 is
opened again. The running tool is then
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reI eased fromthe newy run casing hanger. The running tool and drill

- string are then pulled out of the hole. The hydraulic cylin @r&m@} ML are
retracted and the seal sub 24 is hydraulically actuated to again

received within the counterbore in the top of riser joint 20 as shown in
Figure 1. If the drilling fluids in td¢leaARi®l | dianeter riser 40 were

di splaced with sea water prior to noving the riser 40 off center as shown
in Fi nghat2$ClahE¢diShe colum of nud in the well which had been nade nore

dense t.0 mak for th %ﬁﬁt r §§§|§, ri.qer - Wi

begi n tlo ri ps PP ?ﬁ%“‘fi’%’gﬁ %ﬁoé?g K1 {adag o}é)%? g?at ﬁ:&’cﬁ'edgﬁ%oﬂtﬁ'a%n‘ﬂnwsscl
cenment igfghe sﬁﬁﬁcéﬂ%Wﬁ[heﬁaldssbﬁlbgmmgﬁborﬁﬂmth@i gb@prigingssur e on the wel |
which may need it to be |ightened up. This edto be
lifted of f of theamadagﬁecgfqréﬂrwblﬁgowﬂ?fh@ wﬁ(ﬁ%f@aé?sﬁ?lﬁh dCThij s
circul ati on woul d

lines 30. Alternal 1?)%? ﬁeagt%éés &Ce%er H@qxfgb{eﬁ'ﬁggalﬁrl?ﬁ rgitﬁgkdf%?%%l %‘é]reco%ﬂo%c stac 18
to the surfqgg“}gnhmsaggdaﬂglyl uid through t he booster lines 66, 68. During
the cenenting operation, the returns pass up either through the choke,
kill, and booster lines 30 or booster lines 66, 68. During drilling, the
riser jpint 0 I f

respecti)t o] ?ﬁ%?? t(E‘\/\/}lisﬁfjjf"jler t he dr&? Plb%gﬁdéléll}l %éerﬂfndr% hlgﬂgerradll:&%?gﬁﬁye%}g? the
riser %r@dsﬁhdlv&nh@aﬂ&dsmlblh sea water depends upon how the overflow is
going to be dealt with when the new casing string 98 is run into the well.
As the new casing string 98 is runin, it will displace fluid already in
the wel{ andp,d é}lf‘e hf‘ b&:ﬁuswha%b Q48 \s8essT thembéMytovialy fudhkemiricatiosotoathe
.di spl acenment ""of F s inthe well as the casi strl n 98 |s cenment ed

i nto t heellkehd assﬁmblwbcspmadalﬂ rigerds doayormectﬁéﬁm@g @blvg it out in
bat ches. Continuous circulation-is al so possible. Further it may be
possible for the displaced fluids to flow up to the surface. The drilling
operatign cafythffterdAchRaIE th Olairh hefunkettindlidiag & ahiftagtoanalvet dagl fiser efbtamter of
process is repeated one nore time for the 13-3/8 inch casing string. After
t he 13-tB¢ Sellbeadragsenaly. next casing is typically 10-3/4 inch casing, which
can pass through the smal|l dianmeter riser 40. Thus, for the 10-3/4 inch
and snal |l er casings, the snall dianeter riser 40 remains in position over
the wej.| headhasgerhlagcdrdingnl claire 1diithdriingudingla velve membgr digpdsgdon one end of
conventional procedures. Because it is preferred that the casing hangers
for thealkpissr4 casi ng and smaller pass through small dianmeter riser 40, a
particul ar wel | head system 14 is required. In a conventional wellhead

system all of the casing hangers may have an outside dianmeter of 18-1/2
i nches @nd afke system according to claim I further including a riser joint having a flowbore

substantially the same as the wellhead assembly 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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supported by the well head housing. They al so have a seal assenbly of the
sane size to seal 18 NOV 2004 between the casing hanger and 2?3 Mﬁ
housi ng. However to pass the casing hangers through the smal Ia ter
riser 40, it is necessary that the casing hangers have a smaller dianeter.
Thus, in the present invention, the casing hangers are nested inside each
other for the 10-3/4 inch and snaller casing strings. Wl |l head systens are
avai | abl e Wwhesgtdnrh&cording igcldva Bgesinfsaid nieass iden ektendaple evembasdfixed un casi ng
hanger and the seal assenblies seal between adjacent casing hangers. Thus,
f or eaiwebesaid liger pBt YdGaidstressaresmbey hanger woul d have a | ong count erbore
serving as a seal bore for the later installed hangers. It has a smaller
seal bore which mﬁll accomodate a smaller casing hanger that will pass
t hrou th di a riser 40. Wi referr nent of the
i nvenﬁg ﬁ&% Y5 gha°§ gﬁﬂ? gé@g'iﬁf”bsgﬁ e’deﬂ%%le | %hﬁfg S?ﬁ%?%&ﬁp "¢an be made
by on j 1 i i

QoS l:nisgﬂg bvgh %ﬂ%&%ﬁv\f&% iak'/émaﬁagﬁ{ idn! Wil shifi A58, S s%fa sfréés rdmeP

i nventron. Is clarnmed 1s: 1. riser system
ext engiligGoRALVEREN Rith¥Ré Wamash @s%@rﬁ%‘n)éai@'ﬂor@aﬁﬁ@osﬁﬂoﬁpr and a floating vessel
at the surface, the well head assenbly having a bore therethrough,
conprising: a riser adapted for rel easable connection to the well head
assenbly; and at |east one stress nenber connected to said riser and

adapt dd. f orThe sxsteetadcerdinge dipim Stwhergisl seldstiessarabebiranstess terpios 0§ $3id Befrof cl ai m
1 wherein said riser has an |nner bore smaller in diameter than the bore
of t h@tGisPlfEeds rgleazsdiol sal iseiaintsy st em of claim 1 whereby said stress

ijnenber provides fluid comunication to the wellhead assenbly bore when

said riser is disconnected fromthe well head assenbly. 4. The system

accor dbng tfe glsRiBckorbing td@dim |9ri|§i+h|éﬂhéhﬂilr@ aﬁﬂzidﬁew allgfls WV Qidcktoini feF Oof f
center of the well head assenbly

said riser is released and moves laterally from said riser joint.

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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5., The system according to claim| further including a valve’ gber
di sposed on one end of said riser. 6. The system according tgf | MOWh 2004
further including a riser joint having a flowbore substantially the sane
as the wel |l head assenbly bore, said riser joint having one end adapted for
connection to the well head assenbly and the other end connected to said
riser. 7. The system according to claim6 wherein said riser has an inside

di anet er Qgghgygmﬁ@ah?gﬁgaqémaaophakmof said riser joint. 8. The system
according to claim1 turther including nmeans for noving said riser off
center of prévihgeid cbremdnicssisretoiihe/BQROstack R@ exerigiyeridygerg. The system
according to claim8 wherein said neans is an extendabl e nenber affi xed

bet ween sairiing @ barehojegn tle welld sai d stress nenber. 10. The system according
to claim9 wherein said extendabl e nenber shifts said riser froma coaxia
position with giseennestiaathejriseriiomipe BORAK ki al position with said riser
joint, said stress nber, in fluid J Lopn. W th the well head
assenbly in safﬂwwgﬁgéyﬁg?pr8%???%%*8%%Ekﬁh%§%f§%5n1according to claim9

wherein said stfgss, éonﬁﬁxﬁlaﬁﬁo%ftoithéQaﬁis%keaews@hué isepls after said riser

is released fromsaia riser joint. 12. The system according to claim?9
further ingdchieR8d:a guide that aligns with said riser joint after said
riser is released and noves laterally fromsaid riser joint. 13. The system
accordi ng to clredimaiding endidrethrouighca stussiembr white $idrisebis gscpeediRedierstie d stress
menber and said riser.. 14. The system according to claim1 wherein said
riser is SRO$teRfl y connected to said riser joint by a stab seal connection.

=15. The system according to claim3 er.eln ' - [ ri ses
choke and’ ki I | 'P487Ba2casfg s TH83£V§Féﬁﬁé%8®?ﬁ?ﬁ%gféﬁ%ﬁ§§wgg _e?%?ﬁpsaiq
Str eSS MeMRehs o ANBLRP B BRHIsRle daibePor vidBOTbcRwAd em according to claim 1

wherein sal d stress nenger transtfers tension fromsaid riser to the

vel | head assemiaysinglife caAingRing thrdugh the BStPadtdckdgreone or nore strings through
a bore of a B stack on a subsea wel |,

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 ciaim 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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, conmprising: 21 r23 NOV 2004 sealingly connecting a riser to tfe, BOP stack;
providing fluid comunication to the BOP stack bore exteriorl % NG 2004
riser; drilling a borehole in the well; disconnecting the riser fromthe
BOP stack; noving the riser to provide access to the BOP stack bore;
mai ntai ning fluid conmuni cation to the BOP stack bore while the riser is
di sconnect ed; mai ntaining tension through a stress nenber while said riser
i s di 2aonneohasbdisremitdEw . i .casi ng string having an
outer di aneter great erdﬂlt hgﬁ%@&?ﬁé@}gﬁggyé%ﬁ,& & §e"t°%@p?‘°i"§'er but snal | er
than the i (@i depoiidingt eminafset 20in@PhamtifeK i i casing string
t hrough the BOP stack bore. 19. %he mﬁﬁgga@%gﬁgﬁﬁb@gﬂ&%&%? CHREY i ser
conprises an in@@meteore smaller in dianeter than the bore of the subsea
wel | assemﬁhy. 20. The method of claim 18 further conprising closing the
riser and t¥e BERVIAPHRKURPES iser, the udbe ciseTmeledsablg cdrinectéd t6 @e mad risef By Met hod of
claim 18 further Cé)%njlg n% a fluid conduit for providing the fluid
comuni cat i on. 29U MG de¥iceat & lswerentiur t her conpri sing connecting a

riser joing, betmigta@?reg%?rﬁe?ﬁﬁgegngibt he riser. 23. The nethod of claim 20

further conprising forcing B¥nt and conduit apart to nove the

riser. 22 @) NO\ei&dihy MUPP@!ﬁ@mt?gﬁhfe%aincrﬁgu}%sﬁim‘r{ﬁ#t#%re’ t he casi ng having

a casing dianeter, conprising: providing "a m i ser having a main
i nner di antel er rtimirlg dasing @togRs wéihaBudtRe Abh FkerWhiid Mintaining fiuid

communication with the well.

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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, dianmeter; (b) providing an upper riser, the upper riser releasably
connected to the main riser and |nclud|ng a flowclosing device at its

| ower end; (c) provding a stress nenber to the well bore; (d) Z 3l ROy papit he
upper riser fromthe main riser and shifting it; and (e) running casing
into the well through the main riser while nmaintaining fluid comunication
with the well. 25. The nmethod according to claim 24 further conprising

mai nt & ni ngrhieemtioo BedoRiinighe cliRPBEY, fufthét Fciuding prowaiRg b A8k pRtceERRRRr - 26. The
met hod according to claim24 wherein a fluid comunication |ine extends

t hr ougivessreembey asidhe wapebeser. 27. The net hod according to claim 24, further
including the step of closing the | ower end of the upper riser before

rel easing the upper riser fromthe nmain riser. 28. The nethod according to
clalnkéﬂ 1§rth§ﬁ |nclud|n rOV|d|nq an extendabl e menber affixed between
the main ri fa¢Ruting te el Jdevhesisn theuppermgsr FrErleRsehaRasorcidig said cl ai m 24
wher ei mai ntai ns tension on said upper riser when the
upper ﬁ?’iggﬁg?sé%ﬁ%g@gp%p%m the main riser. 30. The nethod according to
claim?24, further including providing a guide that aligns with the main
riser when the upper riser is released fromthe main riser and shifted

| at er 8Bl y. TB8methdd Mobrdidg @dlcidich. 24 WherelWBA @R sARERBS chiBprisSs SHoRd Saddh lméé”t her
including providing a flexible joint between the stress nenber and the
upper riser. 32. The nethod according to claim?24 wherein the upper riser
is releasably connected to said main riser by a stab seal connection. 33.
The met hod according to claim 24 wherein the stress menber conprises choke
emand kill lines. 24
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- connec

ABSTRACT RI SER METHOD AND APPARATUS The riser systemincludes a snall
diameter riser that can be disconnected fromthe subsea BOP/well head
assenbly to obtain access to the wellbore for |arge di aneter Z8shpy il e
continuously maintaining a hydrostatic head to control the well. The riser

syste%g{-ﬁﬂ@f includes a large dianeter riser joint having one end

he BOP/ wel | head assenbly and one or nore hydraulic conduits

ext endi n{{qi'ﬁc romthe BOP/well head assenbly to the small dianmeter riser which
ext end ST MR (208 ARPRRATEY | di ameter riser has a first position where

the smal|l dianmeter riser is aligned and connected to the other end of the
riser joint_and a second osition where the small dianmeter riser is

non- al i gnedl Bgrdser RLSG9A detlades g smalt diamelar giserthaheance dipgosmectpd fiom thermubsdaser
syster i Skt i j ter_kiser..from
t he ferr(fg?ﬁ%@gEﬁ %%Ae#gﬁf ﬁg secongécpe\ggit{g ihﬂc}gwggbv\?ltgggf)g q%%gr g{aﬁ{éﬁ% s W}“{e
conduabetnidushughirthiairpmal hydrdstatie hesd o seatroh tHehevelll r She pisart dy8tem Wiher t
is necessary to have a |arger, dianeter access to the well, the shifter is
act U tBINNGS HATEE CHEAFFTEY dPREnE qns G Q?np%ei&ébrdBQé’éwﬂllaﬁadaassmlyg

access %]ngfb[fgr% #iBte) hydtaoid Boldifis! Aliéifaitl) ABR! Bl BOPRLcHRLA asAfbIP B HE slfi

diameter riser which extends to the surface. The small diameter riser has a first position where
the small diameter riser is aligned and connected to the other end of the riser joint and a second
position where the small diameter riser is non-aligned and unconnected with the large diameter
riser joint. The riser system further includes a shifter which moves the small diameter riser from
the first position to the second position. Downhole operations are conducted through the small
diameter riser in the first position. When it is necessary to have a larger diamieter access to the
well, the shifter is actuated to move the small diameter riser to the second position allowing

access to the well through the large diameter riser joint and BOP/wellhead assembly.

FIG. 1
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