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SPLI TTER ASSEMBLY AND METHOD Rel ated Case This
w@\psiozeweé on clains priority fromU. S. Appl i cap€Dns2004/027509

Serial No. 60/498,003 filed on 08/26/2003. Field of

the I nvention The present invention relates to

equi pnment and nethods for drilling and conpleting two

or nore wells and, nore particularly, to conpleting

two or nore subsea wells within a single conductor.

Background of the Invention Various systens have been

devi s FAONSNHOLE TURPLAR SBTITER APIHMBLY ANRMETHOD

of fshore wells through a conductor pipe which extends

upward to a single wellhead. U S. Patent 5,458, 199
Réiated Caee an assenbly for dri I I i ng and conpl eti ng

mul tipl e subterranean we commn l.| bgre

si ngleisirplicalipp glaimg RN@F'LVn %’Eﬁl‘ %%Rﬂ?@%"%ggnﬁﬁﬁﬂ @/298-003
fng@to‘?\rGBIQG%SO% Techni ques for conpl eting and

ementrng a juncture with lateral wellbores are
d| sclosed in U S Patent 5,477,925, Mire recently,

.U] g k Pat ent 6(5 279, 658 di scl oses a nethod of formng
F ' roma single wellbore. Oher rel evant
pat ephé présdritGeveation rE’@t@@to 1§ﬁle(9|@§nd4n&‘%d§@c9r drilling and

4,742,871, 4,640, 353, 573, 5 4 415, 205 396, 230,
CGFT\B@@HQ'KWOamdﬂﬂFQ)\GS"SZQBd mere partisHiarly, mq:cpmp\@@ngrmo or more

S"gogs'r?v%e\ﬁ{al%%g P\eégﬁ{g?élgon&& hglrj\(/:vlt gcra SIrPSelnsl nto the sea

floor. Fromwt h| n this conductor, the operator -
sequentlally drills two or nore hol es of production
B nd Of ¢f) driller needs to ensure that the
dril S ”ﬁ)@& ~
ot he{r/sgoggggéte&% Iti]"Weevlgé(né{ g@@??@?, vgmboﬁ'g@%te eshl‘gftwO or more
oﬁfq;ﬂoretvmlts through aleondscien’plpeeshnbhmt&m;@mMandsteoa siggke wellhead.

2548\ e R e s BB B Fr L B PGt
subttenahtaéﬁ WBIFstfRﬂh aSédrHﬁr@n wellbRse O slhferristr Wit tWolvellheads is

shapes actin The separator curtain may
duselgeﬁﬁu@ thsga %,@10 O&@r deehniques for completing and cementlng a

juncture with lateral wellbores are disclosed in U.S. Patent 5,477,925. More

recently, US Patent 6,279,658 discloses a method of forming two wellbores from a
single wellbore. Other relevant patents include U.S. Patent 5,330,007, 4,807,704,
4,742,871, 4,640,353, 4,573,541, 4,415,205, 4,396,230, 4,396,075 and 4,068,729.

For offshore drilling and completing operations, a conductor pipe is
conventionally jetted or otherwise driven into the sea floor. From within this
conductor, the operator sequentially drills two or more holes of production casing
strings. The driller needs to ensure that the drilled holes do not overlap, breaking
into each other's bore. To prevent overlap, various styles of splitters or guide
assemblies have been devised.

One solution is to provide a separator curtain from the surface, with the
curtain effectively forming a wall with intermittent struts, tubes or other structural
shapes acting as guides. The separator curtain may resemble a single wall across

the center of the pipe, or one may provide an alternative X configuration. Providing
1



the center of the pipe, or one may provide an
alternative X configuration. Providing 1 WD
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the pipe center may result in north-south separation,
but no control in the east or west direction,
allowing the drill string to wander before the
conductor wall and the separator curtain prohibit
si deways novenent. The X profile is thus preferred
for many applications, since it provides a nore
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rproper
end of the conductor. The sleeve may serve as a guide to ensure that the

sequentially drilled holes maintain separation, and may thereafter diverge slightly
outward. The conductor bore which supports the sleeve provides a continuous
support shoulder, which undesirably blocks off the bore,.makingj driving to the
desired depth more difficult. The sleeve assembly is also complex, expensive to
manufacture, and utilizes a rather complex cycling procedure to index for proper
alignment.

Yet other splitters or downhole guide assemblies have been proposed which
do not rotate or index over the proper bore, and instead rely on axially staggered
spacing between a primary and a secondary bore. The operator may tally string
length and thereby estimate which staggered height bore has been entered. A
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operator may tally string length and thereby estimate
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between the primary and secondary bores is thus

desirable for the operator, but al so increases
staggried lengthihetwesatbe primaiy andisscandanybaras &,tht@m@lrable for the
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d@&éé&gs within a conductor. The splitter assenbly
desirably maintains separation between the strings,
which may then exit the conductor and nmay diverge
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C(ﬁ,@gcfotp% gRusdadel of the conductor bore. The drill bit

is thereby forced into a central east-west slot
r uniiViilg the spkstgertas@enmiyeln placera drik bdmhay beilowersidethsough the

t he Iot t he,,east hole o he
ocsfiott 3 érier O efickfimeht dfthe SRTyE Sl Bhick Ray also be
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the east_hole. The drill bit thus slides down the
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ter ass
central east-west slot running across the bore. After the drill bit enters the slot, it

may enter either the east hole or the west hole. The west hole, is, however,
blocked by a plug having a top face sloping downwardly and toward the east hole.
The drill bit thus slides down the plug face and is positioned over the desired east
hole, such that the drill bit may subsequently pass through the splitter assembly.
After drilling the east hole, a first casing string may be run through the east hole
using the same splitter assembly. After running the first casing string, the operator
may retrieve the plug with a running tool, thereby opening up the west hole. When
the drill bit is thereafter lowered into the splitter assembly, it is pushed by the shunt
plates into the central slot, but cannot enter the east hole because it is occupied by
the first casing string. The drill bit thus enters the remaining west hole, so that the
west hole may be drilled and a second casing string run in the west hole. The



After drilling the east hole, a first casing string
may be run through the east hole using the sane
W@ pioso2weo assenbly. After running the first caBCTyS2004/027509
string, the operator may retrieve the plug with a
runni ng tool, thereby opening up the west hole. Wen
the drill bit is thereafter lowered into the splitter
assenbly, it is pushed by the shunt plates into the
central slot, but cannot enter the east hol e because
it is occupied by the first casing string. The dril
pasisive guidaeee pravided by dheisplittey asssmbhomay cmur Ratornatically,

w c?ldt tﬁé’pﬁgggigpgf”ﬂ?ég %ﬁ'éargg\@@%%gﬁogﬁgl%%g &r Hecﬂ)rocatlng

mBEdN$ 20D thebdssirden@sult of Mo daparatéd stringedn ysihdie conductor.

splitter assenbly may occur autonmatically W t hout
t he |ﬁ%€$&%59dm§u%@m§f h@PS'Pgd%\PPﬂﬁoned along the lower
[ [
o081 AR UEFE, IR Loer T PRTAL O A e and o
sexonduxdre for :te:jpaatabm@ arfgsindveldifmmmhedsdmfend ﬁl/elt tA drpldg)isspcmmoned in
si,tioned al ong the r . en t he conducto
o5 pbearas e Tapfies &roRdASH AighIE T QNG ad thp giner bore.

Afédore wéﬁ%‘é@cbéé‘hf@mfe@if aRBRRE 3hiiRG iRsthilédin tak Wefnrm@ plug is
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detai |l ed description, wherein reference Is
made to the figures in the accompanying drawings.



made to the figures in the acconpanying draw ngs. 4 WO
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w0 b@se@m ngs Figure 1 is a cross sectional vikow/w$2084/027509
conductor with engagenent pins and a splitter
assenbly run in the well froma handling string to a
position above the pins. Figure 2 is a cross
sectional view of the splitter assenbly | anded in the
conductor, with the running tool being retrieved to
the surface Flgure Sillustrates a drill bit

496 2 Dfayengg| i tter assenbly. Figure 4
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I rst bore 3ure 81l lustrates a casing
posififuecdlillaptiatestandri pitipositionad :aémge)the \&pht&f agseynbly.
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10. Fﬁgw&mmétraidsttaérdameﬂt e bIptely GeRm a@giedftbp%rface
Zone. gure 12 il tfrates a retrievin
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oGy % DSt e drt i By {HR6diEle fiiter 88ombly and

driflimgsa figst berghoke. 14 i | I ustrat es the drill bit above the
illustr

the ot € Estigtelia fesios poaliineA abaye ibe sphuscssgrph. which
mégéngé%é 'tHé‘Qleﬁﬁ as§§ﬁ1‘BWja§’§ﬁ8wH% Figlite %ﬁ%"lﬁhésth:dl%ﬂ fhe splitter

ure 18 | ustrat’es a second casi ng positi
assbobdy ahehewhnmﬂ:muraswenbl y, while Figures 19 and 20

U BRSO aT CaReR BT L ol

dri Ifigerehtl Mustrates a retrieving tool positioned on a handling string above

the splitter assembly. '

Figure 13 illustrates the retrieval tool having disengaged the angled plug
from the splitter housing.

Figure 14 illustrates the drill bit above the splitter assembly, while Figures 15
and 16 illustrate the drill bit passing through the splitter assembly for drilling the
second bore hole as shown in Figure 17. .

Figure 18 illustrates a second casing positioned above the splitter assembly,
while Figures 19 and 20 illustrates the second casing being passed through this
splitter assembly for entry into the second drilled hole.

Figure 21 illustrates two tubulars within a single conductor according to one
embodiment of the invention.

Figure 22 illustrates Z slots in a casing, which may be used in conjunction
with the spring-loaded key as shown in Figure 23.



Figure 21 illustrates two tubulars within a single
conductor according to one enbodi nent of the
WO pwsnzioon. Figure 22 illustrates Z slots in aPCHBER904/027509
whi ch may be used in conjunction wth the
spring-1 oaded key as shown in Figure 23. 5 WD
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an enbodi ment of a splitter assenbly for use with.
three wells. Figure 25 illustrates a splitter
assenbly in_a conductor beneath an offshore rig
Det &i9W8 d%Wustraies an @nbpﬂ@waf@rwﬁemﬁwnwrfpe uge with three
geferred splitter assenbly 10 of the present
I'nvention provides for a conductor with nearly 100%
f ul IFignree25oiflasiratgs assplittehassiémbianya eonducier betieath Af offshore
. Seabed. The conductor pipe may be driven to refusal
i th ,a mechanical jamming action or may be jetted in
pl ace. The splitter assenbly nmay subsequently be
Iovvered into the vveII and i nterconnected wth the
elfai B gigtiea pmentsde its separatlon
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air of pins (not

rrdfigE TS skpamteniindfin, i SElndass sl siighep awide the bit, or
otf@f%élBQﬁttuWatst %u@ﬁ%braeé’aélﬁ’%&rﬁ%hﬁﬂia%é ?Fbépre?ts tqt]%gf;ed bore.

| ower end of the conductor asse

10 Agyshewn indFigureut i onezjoinf of tihmdndwgooﬁo my(beprmn@ed with

reléf.?vneﬁg%azlcar%gﬁy@%giaﬁ’veap%eagq:th 55 GREAUARL e bl o e

comdwdtdd eAn uppefpalr&ff pirshinay &t igidrhsakitls alsists elQV@h e
ed to fit wthin the conductor bore, even if

ou 0 Spditer gw@yé@mm@%dMg}wﬁﬁgalr of pins (not shown) may
prevent the splitter assembly housing from overshooting its desired Iocklng function

at the lower end of the conductor 50.

The splitter assembly 10 may be run in utilizing a handling or work strong 40
and a running tool 42, with the conductor 50 with pins 52 already secured in place.
The housing 14 may include a relatively thin walled cylindrical sleeve 16 sized to fit
within the conductor bore, even if the bore may have become egg-shaped during
the driving operation. The wall of the sleeve may be strengthened with welded
plates providing desired J-slot and funnel features. The J-slot, which alternatively
may be another type of downhole slotting configuration used in oilfield operations,
such as the T-slot, a V-slot, a W-slot, an X-slot or a Z-slot, provides axial retention
of the splitter assembly 10 within the conductor 50 with controlled vertical
movement.
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splitter assenbl %% thus use a pair "of shunt plates
platesitaiinitially guigaitie bit m,iom slof extending agross thenepndictor, with the
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The fl at Blate surface 20 of a s pl at e over

degdpneomay tays balidneBite Pregress: al@%ns@h%geeraa@n fonaye the drill
stﬁrﬁ}'ges‘a@ﬁfa?@?{ ntit the BV fallk chrh-zj of théttﬁvb%lp%#éeigﬂﬁﬁe#wa'rﬁely, the

s Into one o two sepa
eashheleyor theawestdmte.hol e or the west hoI e. In a

P T et N P B S
fuSétR IWs@@u@ﬁt@I bt@%st highe st Stepana thﬁ‘BTf zd t'P\% rﬁSﬁ@h away from

Zones, a second notion serves gu i de the
the dend moneasan@ asyecong metinrosenes (ﬂ@QUId@dhﬁdilfe tocntm; casing string

oSBTt 3P i B PERy re e
plates amhﬁhempér bbﬂloﬁ&ﬁ‘dhédpn@ﬁmndﬂy, &) & bitrdedeadding towards
zone and wil | ui de tovvard a central sl ot 22, as

eithrbeaad ﬁomgwewui e @yded fowardArentralsiets?d.iaseshawn igFigure 4,
ovelthd 5% rPSerﬂ@Lﬁ% oJTH@t\ﬁS‘??rﬂQ 5@ Flgrég motion nmay be

accorrp ed W t ownwar d pl ug 24 that

f itsh hermenmctsgﬂldmgeno’armsmayl tye acechmplighedewith aldowaiwaydly angled
plug 24wﬁat ft}s |r?to a sraeﬁter assembly body, plate or housing 14, which includes
two spaced holes 26, 28 as shown in Figure 5 each sized to pass a bit. If desired,
generally triangular shaped slide plates 30 may be used to provide additional
guidance, thereby also urging the bit toward one of the two bores or holes. The
plates 30 may each have an upper surface substantially parallel with the top face of
the plug. Each of the plates 18 and 30 be inclined at a substantial angle of at least
20°, preferably at Ieést 30°, and in many applications approximately 45°, relative to
the central 'axis of the conductor.

During operation, a drill string with a rock bit in the slot may slide down an

angled plug 24 over the west hole. The plug may include spring mounted retracting -

support pins 32 and a beveled top face. The spring allows the pins to retract and
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tyb@rlifHifg Sodtep, aiarewmiaiFigheveZ, vidh chtars e tirotigabdlrey 36 in the
to deflect the drill string away fromthe centerline
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guide the tool 44 as it is stabbed into the plug.

assembly will thus be oriented so that it is in proper alignment with the pins. The

operator may then locate the splitter assembly to engage the J-slot with the J-pins,

then lift to lock the splitter assembly in a locked piston within the J-slot.

Confirmation that the splitter assembly has properly landed may be obtained by

tensioning the handling string.

If the splitter assembly is aligned with the J-slots, but the J-pins are 180
degrees out of alignment, the splitter assembly will land high, with the oversized J-
pin trying to enter the smaller J-slot. The operator may rotate to engage the proper
J-slot with the proper pair of pins, and may then pick up to lock the splitter

assembly in place. When locked in place, tension may shear a member,



A¥

Two different pins may be used, one for proper
orientation with respect to the conductor, and
w@p@them2eet on the interior of the conductor POI/US2004/027509

prevent overrun. Two stop pins may thus be | ocated
bel ow the orientation J-pins. The splitter assenbly
Wil thus be oriented so that it is in proper
alignnment with the pins. The operator may then |ocate
the splitter assenbly to engage the J-slot with the

I.ns then lift to | ock the splitter assenbly

sen%gu%f Yravingwviaalifions the ﬁolgtﬁahoﬁﬂeenw thalithe .ﬁummfag tol may

be}%}ﬁe%)&l tter assenbly has properly | anded nay be
ained by tensioning the handling string. If the
spl Anadernsdiverdpodimenitiufhizas spring-lohded kelyqilatesiBit ag sleown in

el M oha RN R i B 2 e

1nsId%MNé‘lGoﬂ‘hle8eruclé?%u§é’Bb' Shué- nsd ?’hs oTQﬁhé’rﬁ%rﬁb@ﬁeﬁ@)ﬁeed
rotate to engage t he proper ot with proper

projrgt .radjallypmvgard Fm g coneuctor @lpeu o heokey)platasqmay then be sized

SO fn[gﬁ %ﬂf)n oéi’??‘?‘%gm %8111?[%1%03&&" g%%%ﬁg irggﬁoérﬁgffslot and the

IarMéWﬁQHé@é}Z;EC&ot separating the running tool from

t he s%métter hbalnI% so that the hunnln t 00| ¥] be.

r et i !aer%m Qrfreeita e, QPYRIRIANAL RE aieing a4rilled hole with a

| .

cofletaviif 8 @Yyl cBient SHoBS 17 1Y Apbeatichie ofituctor thus is
notjetteairt placei ridiedeplitter bssémblyts adeadsieeve npaypbe Blimifated, and the
rerfno P RS of GHIENET ageaabhwBleRbifiacy 8 Hap of e
coﬁdl%fbrbel'l'% }EI@@ de%‘érlbéétabboé W\é)PBe ﬂfstélhﬁi it bhe‘b‘f’mé W Bores in

until the snal y isin sl ot and
the| hgugindkeYhe f,unmng fi@oliraay be§|tahbed lntcaﬂ“@t m:ntmiaa whdlet |
sin180 0T STy <35 R 3 Bl b 26l Bo comented
in mEpe withini the, sHdee Mbelcthetfmst ddsug steing Meils Hednt ek into the east

nolB] § GEmErb TR THbS FRAPH W SIRse. AT BreAdaty connected to a
receRAr Ogh b@ékéi‘%g ﬁi@{dbl “@eﬂ%t%é;ﬁﬁé gﬁn{éﬁedttﬂ?%dd% e %:flﬁter assembly,

conduct or. | ug described a € | nst

thenratud the eembnt hboe wéfteo thescément has set, the string may be tensioned,
and the tool may shear the shunt plates from the conductor. The splitter assembly
cement flowpipes may separate at a desired breakpoint. The shunt plates and the
angled top face of the plug may guide the bit to drill the first hole, so that a first
casing may be run and cemented into the first hole. A cement overflow zone 70 as
shown in Figure 11 preferably is designed into the height of the conductor to
prevent cementing the plug in the housing. The plugs may, howéver, be
manufactured from aluminum or other easily drillable material, so that it may be
drilled out if necessary to drill the second hole.

Variations of the equipment and procedure discussed above allow plugs
each with the downwardly angled surface to direct a bit to a selected hole, rather

than using the combination of guide plates and a plug. For example, the splitter

I
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t he housing. The running tool may be stabbed into the

shunt plates while simultaneously stabbing a stringer
w0 nios/ozi9eenent shoe. The tool may be cenent ed PCHUSL08€E7509

within the shoe. After the first casing string has

been run into the east hole, a cenent stringer may be

run fromthe surface and threadably connected to a

recei ving pocket in the tool. Cenment may be punped

through the splitter assenbly, then out the cenent

shoe. After the cenent has set, the string may be
agsemfilymay, incbml@ three holeb formthreshwalls.t Achigh phug analeddownwardly

m%{/ g)%rggigg ﬁ%ggdl% %?daé %Wf@ Lg a@@gg Wﬁ%ﬁ[ﬁﬂ%ﬁ ge provided

inghe! @éc@hc&hel% aBkﬁthtJha?s analethusaivdrathe ol blhfb ﬂisll@wf@ﬁbpen hole.
gwdethe blt to the first hole, so that

a
casi Hguienss gisclasesaneteenrmbedimant of amsplifter gesermbla 1Qawnthm a

C&El'pr e@?gr gg)r)ﬁféﬂstﬂvda”esﬁgﬁzg?gp ﬂtﬁge%ﬁﬁﬁ%el 'E,%gé g?‘ﬂf%%ﬂltter assembly are
provided ctach fooongoétieee walisenithrte hiotespbeigg ipositioeed within the
h .Th I h f d
cofiificain Bt afheiany FoiaTehratfein d PR hats nds & lplug 24
pdditidirad thereif Wil £ oPHcel lameadssadry. tThedeft!sidd A6le has a short
second hole. Variations of the egw pment and procedure

plug 24Bsksin withyts topi fage slanded taveard the right pidedwl@vaitihing plug in

oS 41575l o STl B B engape one o

the twbydugd 24 apdamillibe, difdtted [ thet &gen hoI@ \BhediHat B3ORES been
PCT/ U82004/ 027509 assenbly may include three holes

drillgg qw%elnﬁemwtlonedﬂrgwabhe@ mﬁjp@cﬁl%mgananbe eEypoved, so the
drﬁlrtﬂf’gﬁletﬂeh'ﬂ)egi[gdgalw th8dcR pl %%gqeggﬂq%ueowéﬁg& enter

e Secon ugs wou
the hng$1t dldedtctle t nady thiel letbistdet lolé has| tmwrdrdledra brpleeposmon in that

ndls ries abouRenPe el dadiosagece Aoy S weaRed fiough the
reﬁpﬁb!ecéﬁd 8pipd Bbﬁﬁoﬁ@@ﬁ?ﬁ\ahﬁb}‘és F@ur‘eh% §Hb\9v5ttﬁé vFrtlcal plates 34

assenb y ar e pr0VI each for one of hree wel
disgussedpseyviously, aléhmggrpmsthta instanceithe platemwnl n@mdemd) across the

oA SRS A S I BB e e o

sigé apblesfiorhaheaigiit sitleehdlef t side hole has a short pl ug
24 therein with its top face slanted toward the right

si de/aius, campeneds payybe gubstituted for those illustrated. For example,
the shunt plates are functioning as guide plates, and various types of guide

members having angled upper guide surfaces may serve as the guide plates or
shunt plateé. Shunt plates may have a planar discharge edge, as disclosed herein,
or shunt plates could have-a curved discharge edge. Similarly, J-pins and slot
arrangements, and keys and slot arrangements, have been disclosed for landing
and axially interconnecting the splitter assembly with the lower end of the
conductor. Various other locking devices will be apparent to those skilled in the art.
Preferably, the removable interconnection between the splitter assembly and the

conductor is provided by radially inward directed members on the conductor fitting
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this hole. A bit or other tool |owered through the

conductor may thus engage one of the two plugs 24 and
wowdos/obmai rected to the open hole. Once that PoOI/ESNaE027509

been drilled and a pipe positioned in that hole, the

| eft side plug may be renoved, so the drill bit wll

then be gui ded by the back plug to the left side hole,

and cannot enter the right side hole. Once the |eft

side hole has been drilled a pipe position in that

hole, the rear plug may be retrieved to the surface
withirdslatsiel the gplittéassemblygor hheadiallyaoutivardly pnojeatimg peembers on

0si.tioned t ha ol.e.. Figure,24 sho the verti cal

tnd 35t g5 mpfl b i BT e Bl 1 thi s
| nsTpBGYliftBCaRdehSly a4 dikclBSéd A%k %é}ﬁbé’%e& I'H%appllcatlons where
conductor and will "extend across only t

twp wrells @fe drlle@ §iom 8 singlacanductas Based oguthe ab@h/@ efxptanatnon

B} 5 5, 0 14 43 SRR BBy ey moair

soshatrthred at mr@mllﬁ ey beririflgd aSngthiedsarné abad uct@ﬁd For example,
nmenber s having ang| ed up

d
by e eUnG I SESE! RIEJS SYPLKaRoh 2omP Hb A andustoss Bndiieteining the
shﬁhl%cléf% ovdlt4Ré sBLEH %némahogﬁyﬁoangh.@gs Cg Lﬁﬁg&% fife ﬁ&@ﬁ zone,

I scl osed hereln have -
and ar lowaekr @IL!g:hathgéW@ig@neSthﬂ de&atlhpje thayifirst Bendrikidat The lower plug

ma[ay;tréap 8‘6?‘%?@ ywqqule(%%%ﬁge lsgﬁan g)gfl g%PrHep top pqug removed so
thatMhe he AR isdrilldde Sl%lla?weme%iﬂ%thNblbfé H&? dISYBE removed,

end of the conductor. Various other |ocking devices
andlitop, misldia,pad dawer pugn psevided fa easurs the greper. sequencing for the
dnﬁ’écﬂm?l@ bI y, the renovabl e interconnecti on between the
ter assenbly and the conductor is provided by
r adAabbrydlnmtwhé tdethmi eftsgpandtiigstwanot imere tutsliat strings within a

fittin ?? 21920  PCT/ US20 4 027509 Wi thin
sues SORIGe Asiet Pu%lﬁeéﬁrBP?'t‘O'&ﬁ’ ngzailoxyeryend of the
I
cofetey e, W PSSP AR Pclin st o A6 el dore o

sew@ﬁnglﬂye fiest al\ratlcfrmméhe Isecenchwedly Abplugsse@osmoned ln one of the

ol E LU A B Paaalibil dohotulconail tdfgRbore. A bitand
Iatél’ﬂ@éﬁs:ﬁblsltﬂlrﬁjjatd‘IoW&eélté eﬁﬁﬁg’é theafiip faek df thd E% éﬁtfdlrect the bit

splitter assenb e dified so that thrée

towmdéhw@ltm@; bagg- éihﬁenueeﬁv fthe picie retiieyed @ngua bitis theoy lowered
mt@’ﬂ‘?ém&% which was previously occupied by the plug. One or more guide plates

may be secured to the splitter housing above the plug for guiding the bit toward one
of the first bore-and the second bore. If the conductor is jetted in place within the
seabed, the splitter housing is preferably positioned along the conductor bore after
the conductor is secured in place.

In another embodiment, the method may include positioning a second plug
in a second hole of the splitter housing, with the second plug having a top face
sloping downward toward a third hole in the splitter housing. The splitter housing
preferably is secured to the conductor by a latching mechanism.
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by renmoving the shunt plate over the north zone of the
conductor, and retaining the shunt plate over the
wa@oeomsi2wene, and by positioning a top plug in PECEUSZINLRTS09

zone, and a lower plug in the west zone, the east

hole may first be drilled. The |ower plug may be

renmoved so that the west hole is then drilled, and the
top plug renoved so that the north hole is drilled.
Simlarly, the south shunt plate may al so be renoved,

d_t dl d | i ded t th
o of 6 2B ltricers ¢ sHiteple STyt festas soREELAsRARP d0.
mcIdlf?ndTE%?ﬂu@lfor SRRAI Wﬁo?l’{@sé’éb I Bhé Qgé’tleﬁ{ aftémiafigsly could be

wthin a subsea conductor, a splitter housing is
usembisi a floatiny affeieyeplabomn. his figure ldso depidisca suitatde position for

““ﬁ%%ﬂﬁgagg%hb er housing including a first bore and a

separating the first well fromthe

secThéd srﬁtltér as%eﬂiblyy 10ds pascdliygnsastionedonighinfa édredudi®r 55 and
and i ncludes_a top face s|oping downwardly toward the

belgwhibe mud dne 42y thexsyptemdos thexprasenhigventiom gay us be used
unSFIRS OICAORAE ok Gl a8 Lk I SR 394l Eiflgptiona

eqlulpmaxmt rausheas cradeB8dband derridkedt bosm)lwd onithe deblke obtlTeEplatform

th On
A rBieagniitiieBiate a5Fastb Tt B, shon fon GouBelits gPvieyand o
tub@ﬂ%ﬁg ®3tA1R Od mér%xt%ucﬂd?ﬁ tﬁé‘ eanbtas%ewﬁae ntﬁroﬁh fHéewaternne

first bore and the second bore. conduct or
90 fetheepnduciorkang tvowghtibe spbﬁmaﬁsemtﬂy 4p| as dacussed above.

por Bl drPs P L AReNifERs s BE thyRofiBH nalE 1EER YsicRbed herein
in suned Aetaile tHiodasbeen ddme ﬁélzqdr mypUrﬁééé@'Qf 8RSthiniry thedvarious
a second plug. in a second hole of t litter

aspRsts Pfﬂ@e W@mfﬂqrh anglde sl inteadedia/ imt the s@@per gtthe invention as
de eQPh”cHe Wmcﬁ? vﬂ Fhb&e 5%||Q&’$r?th'ege?& ORI SRAL s afi{cg that the

sing. I'tter housing I's seclre
embod lrmmwtcsdmwﬂnarm dbycrd)ddanscdxengalawc bad |varmu§ Hthal substitutions,

5/ 02192 /. US2004/ 0 9 FE 5.d
ot Ah B S B B o B B bR afomatives
spadifidailfidistudse@ Raksih %a?’ﬂeeﬁ‘ﬂuegn kY Bratc]ﬂée %‘F ﬁ#@ﬁiwemﬁn without

systen1a|ternat|vely could be used in a
dep#rtiag &ios ji$ acore.m This figure al so deplcts a SU|tabIe
position for
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the splitter assenbly. The splitter assenbly 10 is
typically positioned within a conductor 50, and bel ow
wo b@soeid2d i ne 72. The system for the present i|iPUBENS10041027509
may thus be used when drilling wells froma offshore
pl atform 80 having a deck 82 with conventiona
equi pnent, such as crane 84 and derrick 86 positioned
on the deck of the platform A representative valve
assenbly 88 is shown for controlling flowto and from
CItubulars 93 and 94 which extend fromthe val ve
-—Qgg%nbly 88, through the waterline 90 to the

condyct ora 2@waReld $pies AssERbRPor tEparating awb! of n%@re t%ﬁular

di scussed above. Al't hough specific enbodinments of the
stiimgeewithisra Baleedeenduntaic copwdisie ein  in sone detail,

t hi S

oxprar ity st Bofd aibl 2 BReP BB e fonayotor pgre. the
splitenhbusing emsheding @ firstbbret dved aceieenadbotd forisepardtinga fifst well

defined in the clainms which follow. Those skilled in

frama sgaongiwell @der st and that the enbodi ment shown and
des [ I [ ;
subes PREnSheBIRP KRide IR B Tact HBbing downwardly toward
themtherdorg. but not limted to those design alternatives

specifically discussed herein, nmay be nmade in the
practice of the invention without departing fromits

scope. 127 H@N%ﬂ@@ Sitd? Qs?é?%l;}ﬁ@&éﬁﬁb’cjﬂp@lairﬁ'@fw&

A downhol e splitter assenbly separating two or
comprésinmgibul ar strings within a subsea conductor,

CSTRHAGhgr o RSP AR B b Mg

abiovel thdiphgy forfguiding otbe| @whré ohecsfitbe fiestddré@and the second bore.
separating a first well froma second well; and a

plug in one of the bores including a top face sl oping

Sonmyi, 1A ANBED o B RS et SUINL neri r o

orgoomer geidaglates comprises a pair of guide plates each sloping downwardly
toward a slot area between the guide places above the first bore and the second

bore.

4, A downhole splitter assembly as defined in Claim 2, further
comprising:

one or more slide plates below the guide plates for guiding the tool toward
one of the first and second holes. '

5. A downhole splitter assembly as defined in Claim 4, wherein the slide
plates have an upper surface substantially parallel with the top face of the piug.

6. A downhole splitter assembly as defined in Claim 1, wherein the
splitter housing is positioned along the conductor bore after the conductor is
secured in place.

13



one or nore guide plates secured to the splitter
housi ng and positioned above the plug for guiding a
wa owb/02oar d one of the first bore and the seckemUkmN€027509
3. A downhole splitter assenbly as defined in Caim 2,
wherein the one or nore guide plates conprises a pair
of guide plates each sloping downwardly toward a sl ot
area between t-he guide places above the first bore and
the second bore. 4. A downhole splitter assenbly as
defined in Caim?2, further conprising: one or nore
slide plates below the guide plates for guiding the
t ooyt owar gbwitiste @blittéteaddensiily a8¢Hetineans dMhes; furthef
downhol e splitter assenbly as defined in Claim 4,
COMPEBEIgn the slide plates have an upper surface

o A HRohfsio BE% Beedha HekoHid Sedd aifEmalind # Epfotron face
slopingy @édvnwhrd toward ta iirdholks imthe splites hbuisingd al ong the

conductor bore after the conductor is secured in
pl ace. 13 WD 2005/ 021920 PCT/ US2004/ 027509 7. A

dowghol e asibviAnde sgms\énﬂgy 98'defRda il IR 17 dhorein the
further conprising: a second plfug 1 n a second o?e,
splittesr howisingdis seicuteditavihegondsetooidre by thetatchiay opeéct@mnism.
downward toward a third hole in the splitter housing.
8. A downhole splitter assenbly as defined in Caimal,

whegei N phfowstitié spRtteridseiily bS defiRdd 98 Clant §vherein the
conductor bore by the latching nmechanism 9. A

coripioinelusisianectr merserasiiallyswaed prajecting rapaibers for securing the
rei n. i ncludes one or nore radially
splm‘f‘ h%é:gln:ggtjg etg%%%%ﬁ&t%.e

Inward p ing nme rs for securing the splitter
housing to the conductor., 10. A downhole splitter
ass ly as defined . in Claim8, wherein the conductor

i nclldesAdiWriolesPitey assemily ap deaned iy Claien & wiyerein the
cortictBy iflcRid8k ¥l Slmore slots for receiving radially outward projecting

members to secure the splitter housing to the conductor.

11. A downhole splitter assembly as defined in Claim 1, wherein the
splitter housing includes a sleeve shaped body.

12. A downhole splitter assembly as defined in Claim 1, further
comprising:

a retrieving tool for retrieving the plug.

13. A downhole splitter assembly as defined in Claim 12, wherein the plug
includes a bore for receiving a portion of a retrieving tool.

14. A downhole splitter assembly for separating two or more tubular

strings within a subsea conductor, comprising:

14



menbers to secure the splitter housing to the

conductor. 11. A downhole splitter assenbly as defined
WO pooSiziore 1, wherein the splitter housing i ncP@mMES2084/027509

sl eeve shaped body. 12. A downhole splitter assenbly

as defined in CQaim1l, further conprising: a

retrieving tool for retrieving the plug. 13. A

downhol e splitter assenbly as defined in Claim1l2,

wher ei n the plug 1includes a bore for receiving a

ortlo retrieving tool. 14. A d I|tter
P er St BPuS B RoRicRecAleng A iR end ot i Condidtoyifibre, the
sp H\ﬂtér’fhdhsﬁhgg QARSI SIE ar@%@ébémmaore%r\é@paratmg a first well
2005/ 021920 PCT/ 52004/ 027509 a splitter housing

fropbaisecenddavellong a | ower end of the conductor bore,

sec MLy EhedF s Bees Rt elitds o b9 S5 M By gware

thevetHer bar@l ug in one of the bores including a top face

sl opi ng downwardly toward the other bore; one or nore
gui @BSATAPRE g@éarpéa;teﬁ @esﬁr@dstm thetsehttwdn@,uw ane positioned

o5505 Bty BRRYR S EoRbiard Bhe Hifh R ol 5nd bore
andetrieving tool for retrieving the plug fromthe

litt h 15. A d I ljtt bl
dot S oR R ey B PRaBha SRt Bus e
pl ates conprises a pair of guide plates each sl oping

downwardly toward a slot area between the guide _
pl ad8s albodewphelerspliier asgambly@stdriineddnfidaimbd#ewheein the one

o B0 Rt e D e HRE Eab s pyerty
towiﬁrg!g slob ardw betwaddrethetdudde plbestaboviethe Fiestword and the second
boP

16. A downhole splitter assembly as defined in Claim 14, wherein the
splitter housing is positioned along the conductor bore after the conductor is

secured in place.

17. A downhole splitter assembly as defined in Claim 16, wherein the
splitter housing is secured to the conductor bore by the latching mechanism.

18. A downhole splitter assembly as defined in Claim 17, wherein the
conductor includes one or more radially inward projecting members for securing the
splitter housing to the conductor.

19. A downhole splitter assembly as defined in Claim 17, wherein the

conductor includes one or more slots for receiving radially outward projecting
members to secure the splitter housing to the conductor.
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17. A downhole splitter assenbly as defined in Caim

16, wherein the splitter housing is secured to the
w@ordizer bore by the | atching nmechani sm  18PCHUS2004/027509

downhol e splitter assenbly as defined in Claiml1l7,

wherei n the conductor includes one or nore radially

i nward projecting nenbers for securing the splitter

housing to the conductor. 19. A downhole splitter

assenbly as defined in Claim1l7, wherein the

co ct ' r iavi ;

Al |y QophBPSIRRE apterBl sy iried QIR Whrein the plug
inclgges athmre Hoursicaiyinga plediaoofthetretrievirtg 01.2005/ 021920

PCT/ US2004/ 027509 20. A downhole splitter assenbly as

defined in Caim14, wherein the plug includes a bore

for receiving a portion of the retrieving tool. 21. A

downhol e splitter assenbly as defined in Caim 14,

f urdlher A dowphpls spjittep assemblyrasedefinateingllairad 4o urther
conhﬂ%i ide plates for guiding the tool toward one of

€ 14'rst and second holes. 22. A downhole splitter

as siEdymate Sidd pltes belblvahengldde platéfor guiding the totd toward
a second plug in a second hole, the second plug having

onexpfdbe dinet anshsecand halegpi ng downward toward a third
hole in the splitter housing. 23. A nethod of
separating two or nore tubular strings within a subsea
cor2@uct ¢k dowohple splitter apseanblyaas defiredsipl Clatne ri 4h éurthieng
al ong a | ower end of the conductor bore, the splitter

COMY(#T%hg including a first bore and a second bore for

S e%@édrf&gplﬁgfiﬁ :éﬁéedﬁﬁb 'holé,rtlﬁg‘ts%céﬁ& B H\E\h{‘n% a, secondttg% face

posi tioning g in one o e bores including a

sloffing dowinwsrd dowdsha thirdihgletin ke dplitter husing.bor e; and
lowering a bit to engage the top face of the plug and
direct the bit toward the

23. A method of separating two or more tubular strings within a subsea
conductor, comprising:

positioning a splitter housing along a lower end of the conductor bore, the
splitter housing including a first bore and a second bore for separating a first well
from a second well;

positioning a blug in one of the bores including a top face sloping
downwardly toward the other bore; and

lowering a bit to engage the top face of the plug and direct the bit toward the
other bore.

24. A method as defined in Claim 23, further comprising:
securing one or more guide plates to the splitter housing above the plug for

guiding the bit toward one of the first bore and the second bore.

25. A method as defined in Claim 24, further comprising:
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ot her bore. 24. A nethod as defined in Caim23,
further conprising: securing one or nore guide plates
wa@ eooslz193pl i tter housi ng above the plug for geCTUSZP04/027509
the bit toward one of the first bore and the second
bore. 25. A nethod as defined in Caim24, further
conprising: 16 WD 2005/021920 PCT/ US2004/ 027509
securing one or nore slide plates bel ow the guide
pl ates for guiding the bit toward one of the first
and second hol es. A et hod as defiaed i,n

f ur $SRINGOPRE pém@ge Sii% platemPaigw the qyite plales %ﬁéﬂ%g’fhe bit

o ?&?’E er the conductor is
to@é@u%ed&ﬁnggﬁgﬁooé . mat%iod as defined in C aim 26,
further conprising: securing the splitter housing to
t he_cond cto bor e at ¢ mscha 28 A
met B8d ab e hoﬁ’e%sij fYr@J;Pr#I 5'3 ﬁi 6@6?5
ret bRAgHRE sPlitsr idstig hRn@rtheldondutioe b@ﬁ@aﬂdr t\Ne| donductor
bg\gﬁ tﬁgc} asBdefi ned ign d gl m 25, further
is smnmpedm plgceposi ti oning a second plug in a second
hol e, the second plug having a second top face
sl opi ng downward toward a third hole in the splitter
houg¥ng. Almfiethod as defined in Claim 26, further comprising:

securing the splitter housing to the conductor bore by the latching

mechanism.

28. A method as defined in Claim 23, further comprising:
retrieving the plug prior to drilling the second well.

29. A method as defined in Claim 25, further comprising:

positioning a second plug in a second hole, the second plug having a second

top face sloping downward toward a third hole in the splitter housing.
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