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. g (57) Abstract: A method for drilling a plurality of well bores fhrough a single conductor honsing which comprises pmﬁding a

™ base plate (16) which includes at least first (24) and second (26) well slots that extend therethrough, supporting the base plate on
the conductor housing (14), suspending a temporary casing string (32) from the first well slot, drilling a first well bore through the
second well slot, removing the temporary casing string from the first well slot, and then drilling a second well bore through the first

well slot. :




10 February 2006 Drilling Alignment System This application is based on
U.S. Provisional Patent Application No. 60/315, 609, whi BiFebnas 2006 ed on
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present invention is directed to a systemfor conpleting nmultiple

hydr ocar ben as ravekdpsean Martienefp @ bk @ phi@ploffhe i @ o-lemiveedad anddtherigreghiviimg @redhe {@yida
system and rretttertcafon Rt e fgpt desietpiors]  SerNorran e fi"‘i“r{g”’gf; 'féﬁl‘ff’f"f”f"‘? iy st

mul tipl e mgkdea:bores in a si de-by-si de WeTIFERGEL/EEEH Y e oi I and gas

i ndust r y,—s with@uebpios sebech (po8BXS" ) wel | head systens, or nmultiple conpletion
systens, are commonly used to drill and conplete a nunber of hydrocarbon
.wells fromw thin a single conductor housing. In such systens, nmultiple
casing strings are run through the sanme conductor housing in order to
reduce cost and space requirenents. As shown in Figure 1, a prior art SXS
wel | head system may conprise a drive pipe housing A which is welded to the
top of a conductor housing B, two or nore casing strings C which are each
suspended fromthe drive pipe housing, and a base plate D which is bolted
to the top of the drive pipe housing. In this exanple, the well on the

~.right is covered by an abandonnment cap E, and a wellhead F is installed in
{_)the well on the left. In the drilling node of operation of the SXS

wel | head system a drilling riser Gmay be bolted to the top of the
wel | head F or connected directly to the base plate D. One difficulty with
SXS wel | head systens arises in the need to align and guide the dril

string while drilling the well bores for the individual casing strings. If
the first well bore is drilled too close to the center of the conductor
housi ng, insufficient space will exist for the remaining well bores. One
solution to this problemis disclosed in U S. Patent No. 6,142,235 to
Monjure et al., which teaches using a permanently installed drilling

gui dance '




device in the conductor housing. However, this guidance device nust be
specially fabricated for each specific application, angtdbnfarycosbe both
costly and tinme consum ng. Moreover, the guidance device nust be
permanently installed in the conductor housing, which requires that the
cost for each guidance device be born for each SXS conpletion. Summary of

the I nvention According to a fm;I%@_ﬁﬁgﬁt%téﬁ]e i nvention, there is
provided a nethod for drilling wel | _bores_thro Q(%h a. single

|
conduct or hdb§iaRplicRKPEI§ Q?éﬁ‘f)PP é’e% P%Y*%Sﬂ%fﬁya@enwea@éﬂorwat@fm WA udes

at | eastwdsifiléd orfAGYUEE 29,200 1eink LBE OB vibidA&I FRatérbplitRioANY, 60/8h7,780ppor ti ng
t he base plate n th con% é%gppoum ng; suspending a tenporary casing
i

string MY WaRSA e‘ffP'ﬂ drilling a first well bore through the

second \lckaraliid of the ihigh t he tenporary casi ng string fromthe first well.
sl ot ; andd%]lllln a secon ore t.well slot. 1 10

oo o 2008 Rcke Mol 1S et 8 2 Sptent fon Foppiatind pulble ficrochizbh | &
provi dedel& Veidpattiéwarly, deniplaition s dirgetedrtalal dygteaf andinkthots Wr@u@ihwg&a dilingl e

s e Stpodth Bl G FeToreP P TS bRaRe Yol ShBabon. suppor i ng
the base pliatre mimmimsmmmmtdne Hm&(ﬂ@,(SS)u&pl;wmﬂlsygtemst ernpaltlpiey casi ng
base o SRSV ol sl i 4y Gridie®la Ml ofBiddefbar 01 oo
ot he_ f i reellsdranh Withig arsirgge caenmilictdn bogsiem hal swad dystesiso multiplesesingi sings aé r st

- Sast N0 Bl Mo lBfe BAAMo R bindl P bnioPlltod RAREA d B8l FURAE AN, REs! O

string from rst we Fhent rovi
met hod shewndn Figurant, apidrartabX$ weliffeadeslysteonay commmagdclrl\@ mpmlgitemdhduct or

wnt o unifh BUAMRALIEoict aBoRRICRINGEARRE: Gl irgtalh duReoPihictad' By
ext end gavbrse:smndaglfrorrsthppuve ping housing, ape agbage plagmDhichds hdliask torthe o @6i ng,
SUSpendl'hPQ!ng% @ g&fﬂ&h % ﬁﬁ%}é&& g, 'tlﬁgwélwmhrem[@h{ LicBberd®bl a ﬁ'aeénddﬂmeh ting a

first r enmovi ng e tenporary
casi ng &Pk, r@dfarwﬁim@me fig mgtallwéinl the et on thenlaft: Indhe drrlllmg mnge af epecaion ofel |

bore t hggugls L hRehd Exdtertl brilfiPiser G may be bolted to the top of the wellhead F or

connected directly to the base plate D.

One difficulty with SXS wellhead systems arises in the need to align and guide the driil
string while drilling the well bores for the individual casing strings. If the first well bore is
drilled too close to the center of the conductor housing, insufficient space will exist for the
remaining well bores. One solution to this prbb[em is disclosed in U.S. Patent No.
6,142,235 to Monjure et al., which teaches using a permanently installed drilling guidance
device in the conductor housing. However, this guidance device must be specially fabricated
for each specific application, and this can be both costly and time consuming. Moreover, the
guidance device must be permanently installed in the conductor housiné, which requires
that the cost for each guidance device be born for each SXS completion.

Summary of the Invention '

According to a first aspect of the invention, there is provided a method for drilling a
- plurality of well bores through a single conductor housing which comprises: providing a base
plate which includes at least first and second well slots that extend therethrough; supporting
the base plate on the conductor housing; suspending a temporary casing string from the
" first well slot; drilling a first well bore through the second well slot; removing the temporary
casing string from the first well slot; and drilling a second well bore through the first well slot.
1




The diameter of the tenporary casing string may be larger than the di ameter
of a casing string which is subsequently suspended in fombhubfiy2bosvel | sl ot

~during conpletion of a well through the second well .bore. The tenporary

casing string nmay be suspended froman offset casing hanger. Furthernore,

i ndi vidual lengths of the tenporary casing string may be connected

t oget her by connector collars which have a larger dianeter than the

di amet er ofacchhfn @Wc@ﬁ&agﬁw BIth& irivieRtbn, Mss ;ﬁamat ABftrodTey conprise an

econom cal netho Fag q ﬂln dri || strln % Ee drilling of

i ndi vi dERTPIGHNG 2 Plyrally qt W %"%%@h&is'ﬂﬂ?tc%‘i’ Qfé‘r?ﬁ?'@@ BIFVEMPRESR system

Si nce thevidingEdRe p!lafteWhﬁzhtlmm&ﬁléaéﬁﬁBMdSéercbmgwﬁlislo&QhétéUxm:dl than that
room wi exij st

of a su se%_lljently trin fficient
o tor " PBIAAE bupRatias theSeeS BRlch BelenfioifiousPartisnp R At maties |,
addi ti ogasirigestineseorh e ﬁrgmarsadstymeamingm st drifiingrisgr tecths bagepidiacbvef tham an

of fset casin angey. er of casi Stri

si gni h%%fﬁf'?’@’ F&E’Eéﬁ"“ﬂ" ﬁirsﬁ gtf'e {'rﬁggij{f&%s&ﬁgﬂ sieﬁgrt’(gﬁ?] d caS| ng
st ri ng. slot-sudpeading adirstabing sainb ntthesaed)rhd Wwell glst; had eenimdny the itérhpataryt he

of fset casin .ha1n en atmdt Lenmorary casing string may be renoved fromthe
vel | . CEREEGIEH Ir@? I?%érgew%o%t)nents can be reused on other nultiple well
conpl et i onsEmidumentanchyqrivide @ bysterh and nktieatifandditiresa piurdlitbel wellderesppar ent

acoonpalR il iGNt st th LR Gl el r s e usea

-t o denaoplatesvhieH iacludeatdeastfitss i n t he vari ous enbodi nents. Brief .Description

of the Drawings Figure 1 is a cross sectional view of a prior art SXS

wel | head system Figures 2 and 3 are a cross sectional view and a top view,
respectively, of the drilling alignnent systemof the present invention

wi th an of fset casing hanger and a pl aceholder <casing string installed in
the right-hand well slot; 2 WO 03/021076 10 February 2006 Figures 4 and 5

~are a cross sectional view and a top view, respectively, of the drilling
alignment systemof Figure 2 with a drilling riser Installed over the
| eft - hand
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well slot; Figures 6 and 7 are a cross sectional view and a top view,
respectively, of the 5 drilling alignnent system of Fi gugBndryWobh a
wel | head and a nandrel casing hanger installed in the |eft-hand well slot
and a drilling riser installed over the right-hand well slot; Figures 8 and
9 are a cross sectional view and a top view, respectively, of the dr|II|ng

al i gnmedtd egeopd wel slofs t@ﬁtr%d@dsth?fﬂhﬂ-’%‘ PHARGFDg ﬂaea%ql%?go'?’fﬁﬁaéfﬂe SRAIGNEr 10
i'nstal | gglisirty, %Mehdlﬁbb't@ﬁﬁ&aﬂﬂialsmg|stﬂng'£fﬂfn@tl*@h‘r§tkh%ll@rdt |drilling aﬁirﬁ@nfe]l bEreQUr es
10 and 11 are cross sectional, view and a top Vi ew, ectiv t he
dri | Ii nEreygh dh%?ﬂo@;@émt Sempyige e tomppragy %aﬁn@ﬁtwafﬁpnaﬁ@ fast#éﬁioﬁy% t ubi ng
hanger andiealdrireg a@e@ﬁ@hvefm&emmtgh the fidf well digt. and 13 are a cross
sectional view. and aé Vi ew, res, ectwegxl ond, enpodi nent of
SO P g TR Syneter LB ety ERSRG o el by AR W GemeteE 8RR ot o

I nst al |e§b|nglstt|rﬁg?wﬁblr ises;ubsmfehmumspgnm:rml I Ghneefirst vodi| dldtelurimg/emﬁpl?tmlzrl dFiagur e 14
iS a Ccross,sec nal vi,ew t rilli ment. _system o i.aur e

Shoui novERtEGhded Secohi S Bore "fhebiinotal? RIS fnev BR shishatie il 4 o1 o
Fi gur e dffset sasmg b@@eﬁ&‘&ﬁﬂwemmdre Mndividod! l¢rigthsdofithd femgoedry gasinenstrisy siag tre of

Fi gure 20 12 ow.,.ng,a firs nec e h the
i gt - neeGieR RERARY o ebitlor ERRE 4% e o Biett e SRR st el | ng

al'i gnnethe teyporary @kinfisginge 12 shovm ng an of fset casi ng hanger being

instal | ed "fhutshgmé&grtﬁkantg% s 2Rl tcoﬁérﬁ%ﬁﬁ?tﬁz? Eﬁgafhﬁ]gaé&" IPstfii> S

sectional view an vVi"ew, 'Tespec 11 ng al ignment
system Mrlrgltguddllrjgzof\mdl\hdlml dell bOrleagp an SXB armuttipld ednpietion waﬂéeadas)tﬁ% hand

' 11 sl

oyt em Sop il fe Ty Sl it mal) 6 elor R fidtcr o lscue B> |
left- halnataum ¢ass19cﬁtnrtgwsm‘ﬂgmt rodra Mlmxustuaﬁgr drﬂlmrthe sgwelébczr@ to grilhther oss
section ma\{r'n r@@ Al hiltlbﬁ'gbe%lﬁ%[}gs ﬂés rin eg&spégd%@lﬁ‘at h a

wel | hea |nst over t I"ef slot casi ng nger
i nst al | Gemian oa‘fn%t qas@gmamdhwlam%wmf ti@m@mom paSImggstrlm@mayubﬁst al l ed over

the ri ggbnlﬁ@é?ﬂy larger than the diameter of the subsequently installed casing string.
‘Furthermore, after all the well bores have been drilled, the offset casing hanger and
temporary casing string may be removed from the well. Consequently, these components
can be reused on other multiple well completions.
These and other objects and advantages will be made apparent from the following
detailed description, with reference to the accompanying
drawings. In the drawings, the same reference numbers are used fo denote similar

components in the various embodiments.

Brief Description of the Drawings
- Figure 1 is a cross sectional view of a prior art SXS wellhead system;
Figures 2 and 3 are a cross sectional view and a top view, respectively, of the drilling
alignment system of the present invention with an offset casing hanger and a placeholder

casing string installed in the right-hand well slot; -




.weld slot; and Figures 21 and 22 are a cross sectional view and_a. top

view, respewbipyehdts of the drilling. alignment systemfFebhuery208sent
invention with a wellhead installed over 35 both well slots. 3 WO
031021076 10 Fehrdiaf i TRsRibapniRRadna bitepview, fespedivaly, efthed

Enbodi ments Referring to Figures 2 and 3, . the dlﬁﬁid | i nﬁl g(lﬁl_%gent syst em of
the presedtlingiafignerent systamgf fgure 2avh adilingissrisalsd ief e e -Eenpl ary sxs
wel | head S¥pLgm 10 whi ch conprises a drive pipe housing 12 that is

attached to a tonductor_ housing or 5. pipe, 14 by an . ans, such
as wel ding. | fi&l&?@rﬁjﬁ’ﬁc@e\ﬁiqrwst%@’oﬁ?ié@yprﬁ"d aﬁ%éﬁ‘f"i %ﬁ?éggv%glts)@h%?at e 16 is

- attachgd B@gr{gie},ﬁq_@qégvgsmn?@f Higurs 2Rt hvehdal aad aumdreirel cisingbander and nuts 18.

The base ' referably conprises a radial |] lgh © the base
pl at e nay insteliestis the tfidapnd yallisiot aé?@erﬁ'wsaaew?@l?%avél@h%ﬁgfﬁﬁgmé“t hat the

wei ght of ggpy subsequently installed wellheads is transferred directly to
the conductor 10 pipe 14. A nunber, of, prefer A Bl efpgal s 22 are
i deal |y provi (f&ﬁ‘rﬁte'@p%@aqarel?e?rWegﬁdfoﬁ%‘V gsa@%r?ﬁgé g'e G%E%ﬁgﬁy'%t ernal seal
bor e whi CRyiiry ai-?{nﬁghdsﬁfeng BEFiyire @rshowingiamtandrebdasingdiadgeénbsingi pe housi ng 12.

i
In the illustrated enpbodi nent the. i nv Lan, the base plate 16 is shown
4o cofPri H@ta{'%“ﬁ‘ﬁﬁ'gh@?anﬂmﬂ SE?%‘F?“P@E‘efﬁﬁ'ﬁ]@%ga, each of _\F/)mi ch is forned
_ y a .bor.edft hatlz@?@fsqrmltm{jﬁrE(wg_hrdshleedﬁmwwan@a m!%fri?w\!ﬁ'ﬁ@a -_ b
- corresponding wel!| slao erei_n. . 1 Wi e
- made appat® "lﬂqﬁlgwﬂtﬁﬁgﬁ"@éﬁ E'gHTea%]‘g'%%gb%lb%hearrLﬁ 'y‘{aﬁﬁ'?f)@g@%h%@pﬁ urality of

t apped holesilledtn bdvhtwetsiognd into its top surface around each of the bow
profiles 24, 26. |n.,accardance w . . ' b RiiveRoref f set casing
hanger 30 su%ﬁ%’ﬁ&i%@”& 1§tq"?ﬂﬁro\(%n?g%\?%&ﬁ‘l”%%ﬁ%hﬁgﬂ%@ is_ﬁyraﬂ‘{r?@’t hrough t he

vel I gkot s@bn@asihddrnettdr a afllimnalighmertapsierp btthe present inventien WP or requi r ed,

an initial bore dr.i |l ed through. ; Lor to running the
oversi ze é%sgqlﬂ‘se@_Xﬂeﬁ%lh&;&ygpyg“%lésg‘b%"@@%nééﬂt@%hfﬁégﬁa to the of fset
_casi ng hanger rifire/i4isa orsss\sentidnahadw of theaditiogl aligpmest system gifigure

12 showing an end cap guide being installed through the right-hand well slof;
" Figure 15 is a cross sectional view of the drilling alignment system of Figure
20 12 showing a first corinector collar being installed through the right-hand well slot;
= Figure 16 is a.cross sectional view of the drilling alignment system of Figure
12 showing an offset casing hanger being installed in the right-hand well slot;
Figures 17 and 18 are a cross sectio‘hal view and a top view, respectively, of
the dtilling alignment system of Figure 12 with a drilling riser installed over the left-
25  hand well slot;
Figure 19 is a cross sectional view of the drilling alighment system of Figure
12 showing & mandre! casing hanger being Instalied in the left-hand well siot through
the drilling riser;
Figure 20 ié a cross sectional view of the drilling afignment system of Figure
30 = 12 with a wellhead installed over the left-hand well siot, a mandrel casing hanger
' installed in the right-hand well slot and a drilling riser installed over the right-hand
weld slot; and
- Figures 21 and 22 are a cross sectional view and a top view, respectively, of
. the drilling alignment system of the present invention with a wellhead installed over
=35 both well slots. '




- The of fset casing hanger 30 is machined off-center and is oriented in the

bow profilwooihigssi Ng- a conventi onal key and sl ot arrmlgeﬁieﬂtzo()mot
shown). Thus, as shown in 25 Figure 2, the centerline of the casing hanger

30 i s of f spbtall sdnéthﬁogmgp%féﬁmrﬁcﬁodhﬁ&ts conduct or pi pe 14. The offset
casi ng hanger |s£ terab [ed to fthe bow ile 24 with a
suitabl e seal, igqﬁfwl ‘9 %‘reél%{d |"(9["Eﬂa?|lgn'ﬁ‘9'§éyﬁ§@m ﬁ’&@%senénd is
provi dﬁd winvéntien hal B% 88edih b@ﬂuﬂoﬁor&dﬁﬂérﬁ&eﬁ?laﬁﬁwtﬂleﬁbﬁd $idtéhd bgot hr Sad h0r
pi pe threa may be necessar t casin er and the
over si ze c‘&'%'?thﬁor%ofég%‘? gléve[qy)eé}pyglpgngg{tsa fﬂ%ﬁndé'gtﬁg@‘gwgfs to drill
oultlthlesflmpé 1?wénm:ctm@mdams,lmomdmn éﬁam}gaﬁi@&hﬂgﬂthﬁ%wsbﬁtg L hroulglh the
wel | sl ot ter a S een drilled. throu e we
oot 26 i beds bok bR Slssir s die P hostina I EUILE NIHER ST ( hat it wi 1)
- occupy at sthdsast nas mucrhesmqﬁatemspmrmnchmeésmml 92@by Whish be requi red
wel | . 35 bor casj stri t a. later

t drill
t ?ma. r : n aﬁé’f)?segmﬁate Ty kg s?%@"&%&i? Eq,q 41"?4%9'8? ﬁ?‘f‘?’g‘gﬂj eﬁ?:."ff?)g%é 10 February
2006 of f seteighdsf any sbbsmeent@%staﬂe@@vélﬂﬂhdst io hanistertedelireetiitte tel cvaduetort he

condu r n 1S c abI spendlng
C)cam nﬁhl@]&ﬁs ]ﬁ% Fi)dgmc pﬁé%gagheefagf rqeﬁigﬁea arg H‘?Q @8&'5?@&’?? fing. The
oversi ze debyasy tIMaaadlathEB arfd spentemabiealborawiget is 3emxdion theliaad y left in
place in is 5
recl ai rredtd%oré%%ﬁp e \peo& SI? ﬁ%%h"é ﬁ@"ﬂﬁ@p?ﬁaqu&mb?glmqggpgb? f’}\’\é\“ﬁi"ﬂ Fi gures 4
“.and 5, a (mte!basep@ter‘lﬁseshmmxompmmdambbwmreﬁm%mﬂe epttadfil e 26 in
preparati ng % nd r nn| n final casing string
t hr ough tm?l&'%ff)ﬁﬁé% dgt wa(t‘jg)ft | Hﬁgﬁhgﬁ‘b@f‘ﬁ P 6%'?‘?@%’§'e%agener ally
- D shagﬁd ormespendiy wedlslat therei| nadditian, fdr egasans wmmhmﬂbem;;mjerappamntM The
fl ange 42 g%ﬂ: 0 nd S
secured t glr&gﬁ])ég Iégé trllﬁ H%er a@ﬁ@aﬁj‘% ;ﬁ%allty ft%?pggg}ogeé%%ﬁ r| c face
seal 48 i intgitsdop sletece srovndbadhuf thedrow prefiles 24, B6ng ri ser 40 and t he base
plate 16 duri Iot 26. As shown
in Figures 6 gﬁggc{}:}rdénﬁ g!tﬁ&]e&e%hﬂﬂ"%%(ﬁ' E'EP%%?Q%FE‘?IF he wel | sl ot
_ suspending a string of oversize casing 32 is run through the well slot 24 and landed : _
20 onthe base plate 16. if:desired or required, an initial bore may drilled through the
‘well slot 24 prior to running the oversize casing 32. The oversize casing 32 is

- connected o the offset casing hanger 30 via a conventional threaded connection 34.
) The offset casing hanger 30 is machined off-center and is oriented in the bowl profile
24 using a conventional key and siot arrangjement (not shown). Thus, as shown in
25  Figure 2, the centerline of the casing hanger 30 is offset toward the centerline of the
conductor pipe 14. The offset casing hanger 30 is preferably sealed to the bowl
profile 24 with a suitable seal, such as an elastomeric belt fype packing 36, and is
provided with a hole 38 which is adapted to accept any straight thread or pipe thread
- @s may be necessary.
30 The offset casing hanger 30 and the overéize casing 32 serve fo ensure that
' sufficient space exists fo drill out the final well bore and run and set a fina! casing
string through the well slot 24 after a first well bore has been drilied through the well
. slot 26, The diameter of the oversize casing 32 Is selected so that it will occupy at
~ leastas much space in the condugtor housing as may be -required to.drill out the well
35 boreforthe final casing String at alater time. In addition, since the centetline of the

4




. 26, a mandrel casing hanger 50 is landed in the bow profile through the
drilling riwgbsmates 40- The mandrel casing hanger 50 is rgebuag@os®ncentric

about its center ne and suspends a final casing string 52 within the

conduct or @fs@ﬁ:a%g hBRGEr 8D ?stﬂfﬂéettt rdi fif’e%’ehﬁémné Bﬁﬁé ubt%r Pisdd S ted are

provi ded to seal K between th casi ng hanger and t'he bowl profile
26. After Qg %ﬁ‘ﬁﬂh@ﬂg%ﬁaﬁ@bl%ﬁfﬁg&e@mP@S'ngh\é’b'éﬂ‘ daigerihda@etel Wy riser 40

i s removectne Al aatthPstiR). TRB 3ckrSige é@:dgaa?%ﬂ u@/&rsettc!asmgﬁasgeebo g@si ng hanger.
The wel | he [698 I(??!g&fgses an axi al dependi ng nose 58 and a generally

“(c)- shape @‘%%?(SW?’WSa%%?"B B'Hﬂ;ﬁg@é‘"ﬂ?éﬂﬂ%‘ﬁe'ﬂ? the mandr el

casi ng 51ar}g@é|m@afdr@oﬁ, @g@ﬂmm\(,gﬁﬂqu| sofyenent of the. hanger due to thernal
2 are ideall rOV|ded on the outer dianeter

expansi on. seals

of IOt he nose 58&?% PFEH@S\%\W Readrilng T'F%"%lod% oWstRd oysr the BFPIOWE. The

?ﬁt t gm fl mmn@feﬁamowr Hhﬁ@gaufﬁvvew?@blaﬁ?'ﬁﬂigw[t;:affn%lg@s;|h§’bﬁln@0| esd28 in

e base re reto, w S ire

sui tabl e 2'38 &'ﬂl] tS@epqﬁ-@ BorEE"éﬁeSSQPU‘E'@'H Et"ﬁ'éaﬂﬁ@l PIEs® 56 and t he
mra]ndr el cmogg:ﬁtms@][ﬂaF& ugmsmaihﬁdﬁ@ngmn??e (ﬂ?@eﬂﬂ_ :§§frgh6@wﬁ2thggxole93 talled

t hrough the. raf i , the et casin er and oversi ze
asi nglrb323ﬁ%t?'8g $ee$[lg ége‘&ﬁ& S&C‘H?ﬁ*fﬁer%w' ?E’éﬁ“ Pﬁqgtg Ped over the bow

Opr of i | e 2grefdrbidly dinslohierigface sexf 468 praydeli ¢o *séaeb@twm s diilvey rigdF40 | i ng riser 40

B L e e Al el
for the finalAssimiwndn Blgties§.andz, a"hﬁmeﬂfb@’e iscdritiad thyough tHe vaellrsint 7, t he
el 1 hoad 28 4 BHRER sBang By - BBRGT ot bovd riRgeyei@ bo 8Fing efar y 2006
cent ertét o4(¢e‘ﬂueamas$cpelmaagg harigeedlis hizehiaed vancestipatienitscenidifhetandncat ed
Sonstan: SapebBraeCa s 2 A0 o Pl hunl P RetoblnigS BealBe "t o1 ar ance
pi ns ( not elgsionmiic sdRis t‘e!rare pevided foisgairbetvédnaheimandralidaging hivggensd kndore i s
drilled tiﬂé%ﬂﬂfb&ﬁ&zé‘?' | sl ot
' After the mandrel casing hanger 50 is installed, the drilling riser 40 is removed
- 20 - and a wellhead 56 is landed over the mandre! casing hanger. The wellhead 56
comprises an axially depending nose 58 and a generally D-shaped bottom flange 60.
The nose 58 engages the top of the mandrel casing hanger 50 to prevent vertical
movement of the hanger due to thermal expansion. A number of seals 62 are ideally
provided on the outer diameter of the nose 58 to seal the wellhead 56 to the bowl
25  profile 26. The bottom flange 60 of the wellhead 56 is aligned with the bolt holes 28
~ inthe base plate 16 and is secured thereto with bolt_s 64. If required, suitable seals
* 68 may be provided to seal between the wellhead 56 and the mandrel casing hanger
50. ,
Once the final casing string 52 is installed through the bowl profile 26, the
30 offset casing hanger 30 and oversize casing 32 may be removed and a drilling riser
. 68 installed over the bow profile 24, The diilling riser 68 may be the same as the
drilling riser 40 used in the previous steps and is ac}cordingly secdred to the base
plate 16 in a similar fashion. A well bore is then drilled through the welt slot 24 for the
_ final casing string. As shown most clearly in Figure 7, thé truncated portions of the
35 1flanges of the drilling riser 68 and the wellhead 56 cooperate to allow very close
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524, a second mandr el casi ng hanger 70 suspending a second final casing
strlng 72 iwood@nHed in the bow profile through the driolHebragryr208€r 68. As
shown in Figures 10 and 11, the drilling riser 68 is then retrieved and a

second melwmamg?éw@m@& (Rt BiimpdFBAG She 6ol phoBes 70 [ n

manner simlar to that descri bed above for well he . 10 ‘A second

enbodi nent theflangss piefaraiy SARPTRE OPPGRG Mled d@‘@é@@éﬁ%ﬁaﬁtg@&fb@mﬁee to

Fi gures. 12tk Nsmie8may Be eEiﬁB@hérﬂ Dﬂndélés‘étto!é@n@ ;Slhb!@\%t é%wﬁj‘d 13 the drilling
al i gnnent syageem according to this enb Ln conj uncti on

with an SXS feringdo lgures B and W%Wemqﬁpﬁeé%gﬂl@déﬁpw tb? wel $¥usi ng 12 t
hat is @t t2gheeoh n@nd@@bﬁ#@tr@h?}? sls@n@hg aks@&anaﬁinawa&hlg biaRy 22 igeans, such

as weldin | at onne cted o t he drjve plpe housi ng 12,
pr ef er abl 3 Qﬁéfjl'i‘a@e Hg ‘i’ﬁl%ﬁ?' Hag ’f‘ﬁ?f@a gshoxg 'PE’QLUW'? 1828%i ous

gnbodi rns*néI 1 1d&ﬁ@rtl{3‘;]@r%g%@£s&h§rﬁ'etrﬁﬁéd&ﬂ% s@ﬁor@ﬂ%ﬂﬂb@éd 4@ urlﬁ%u&yov&whec hf i It m%ty24
e suspende n e rv | pe ousli n n nul ar proriies
o Sar st ot 7oh BSrnas St oane iaserbes SR IR Phe base

pl ate and sedefines a corresponding well slot therein. The base plate 16 Is

ol act oifer i ¢ <cAPehd Embraiient G BRenlie vl i 1 oatele W Rlere P RL G (-t e

u op of t hmgnmexzpfhmu@w 22)rR$ferasg)mst toffigales Vi lahd b8, theddiingegtipamnant  bel ow.

Ref erring

b drilled :
T obah ek ppbbidind 6y bhfeindl: ety Red BB SiP R 28 S | 1 baded onto a

o ﬁngt h Sf vmﬂlmadsgﬂema’fﬁwhug:h c?)BlpBMSlartgw@ﬁplghamin_?hM/tham Siﬁc:la.@:ﬂtolaovvs;3 ed into
ot t
deal 1y p ol RGp ok PR 4By siEETeang sk s poRE AR B ene ¢ e

end cdp guontecked trthe edepipghausingdecpreferablymdth smuatber bf gudsgindsetss  downhol e.

conduct or "o peRHFo e b meihd b R A Aoide APl AT LG ogetner

with 30 owaichitney becsusrmﬂed indiod tirive pip8 Gipusiart? arid twoianhulashawhprefided| y

o casi ng A 25 sl o5 B i i S Tl The Bl bRY o goct rec

| engt h of defines s ctzmesoars;jlmggwﬂosld:tatmr@meﬁerhase plate 16 § &debihceealeddo thanger 92 i s
‘threaggdl ¥R YHasHLaAy 120} BAuMBB PRt Pl inSic seals 22, and a number
of tapped holes 28 are formed in the top of the base plate for reasons which will be
made apparent below.
Referring to Figure 14, after-an initial bore is optionally drilled through the well
slot 24, an oversized end cap guide 78 is threaded onto a length of oversize casing
25 sting 80 generally at 82 and lowered into the conductor pipe 14 through the well slot.
The end cap guide 78 is ideally provided with a chamfer 84 at its lower end to help
. prevent the end cap guide from becomang shagged or hung up as it progresses
downhole. As shown in Figure 15, as the oversize casing string 80 is lowered into the
conductor pipe 14, the individual lengths of casing are connected together with
30 oversized connector collars 86, each of which is threadedly connected to the length of
casing below generally at 88 and to the length of casing above generally at 90.
Referring to Figure 16, once the desired length of oversize casing 80 has been
run, an offset casing hanger 92 is threadedly connested to -the uppermost length of
: casing generally at 94 and then landed in the bowi profile 24 in the base plate 16.
35 The offset casing hanger 92 is machined off-center and is otiented in the bowl profile
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- casi ng gg@gﬁ__ﬁé&y at 94 and then landed in the bow profile 24 in the base
pl ate 16. e of fset casing hanger 92 is machi ned of fo E®Rfg2086d i s
oriented in the bow profile 6 FMCE-P081 10 February 2006 24 via a

conventi onah vhwmoant@hameﬁbﬁ@ambe&aqt(n&fsﬁem)) m Addite, the@fsett he of f set
casing hanger,. 92 is ideally sealed to the ? file 24 th a suitable
seal , suchtagingha %P@%‘Fmaﬁyﬁ%t@#ﬁqw" Bt 'PM@ 3HiRblg §e Bsucﬂé in the
previ ous eatypéfé@ggyasfoh%n@bm@begagmypehanger 92. and the oversized 5
casing 80 ensure fhat suf f|C|e4 rﬁ)atﬁ Emsts to dri éé O{h run. and set a
final- casing st%PAy PRVIPYReRRGImentsine sisel caging hanger ar%g P o¥FPEas been
dri || edst headasied df3ukbhht stfRlenPéhace Mﬂé@%’&ﬂi out %&Rﬂseﬁéﬂ'nawadﬂg 78 and the
connector collars 86 also serve to occu g& e the% P dtgt%e normal | 'y
required f&Vingiihe walSiotrd altsr a firshve P@e#‘?ﬁﬁ?er&a@ 13‘- ughtfie, el §ie®or £ set
casi ng hanwreo%r %%mtcapgaﬁewe%e%m&ﬂ&%mr@esmb@bmw ecapy 10
suspended in the well sl ot until _ such #s recl aimed for

conpl et i onthe sRage:ihaf W@-"‘?\B‘?\P?'ﬁ’qﬂ}’ FRQMised f?W"ﬁW& tﬁ%borgfqrélpe LCF % et casi ng
hanger 92 Qﬁﬁ% ﬁ%ﬁsb(kﬁsﬁb'h@ﬂgéﬁ'gztdiﬁ itéRkdochtef corthbonentd prdférabig rémaier 40 i s

| owered over The e profile 26. The drilling riser, conprises a

gener aflPy wwa@%%w@irﬁlqtﬁéh@@ S&IQh lime the wallds ClalRREOLFIPPIEYPS: bol t hol es

)28 on the base gdiatifg Abw &E §:%§t1rr%ﬁdHéearﬂ%me\eﬁgéicas.ﬂ@hangaaez hed bolts 46.
The drilling riser 4% erm? |1 ng out of nd the

runni ng of beenensgtalled|in @&é’iﬁ“@@ﬁﬁcﬁ@ﬁ'"ﬂﬁé@ /i lowepad 02’8 ﬁr?“@%é@‘?"arrerl c face

seal 48 is e dd i flahy@g2 whskr 40 and
t he base pFlgPIEQ?G&ﬁ%HMMH’%&gﬁﬁpmsgg@bﬁgwm%@%bore a in Figure 19,

rin
& mandr ol " signeg wiariye bolbwles2on e pasmbiy PadsaciTd TREB N Bowt prof | 6
- 26 thr oy ghnﬁ!ﬁﬁer‘i{)'fb&szl%g This flniﬁsergb?el‘?ﬁ@%@&n[!ﬁ\?%uﬂgf dRapssreaRdthe  machi ned
concentric about Its cent e uspend

I nal casing string 52
within t hanoipgefidednalgapeg tuoughihewel @0@6 A olastaraericdace st 4% ip| v

g;gfﬁlg”ﬁ;;‘geﬁ@ﬁé&d@iﬁ aghﬁf‘e%g%%f} B BHliflffke 40 SfihinobRbUBRE Tddurignar el
drilling of the well hore.
As shown in Figure 19, a mandrel casing hanger 50 is subsequently Ianded in
20  the bowl profile 26 through the drilling riser 40. The mandrel casing hanger 50 is
machined concentric about its centerline and suspends a final casing string 52 within
the conductor pipe 14. In addition, a number of preferably elastomeric seals 54 are
) ideally provided to seal between the mandrel casing hanger 52 and the bowl profile
| 26. ' - |
25 Referring now to Figure 20, after the drilling riser 40 is retrieved, a wellhead 98
is landed over the mandrel casing hanger 50. The wellhead 98 comprises a bottom
flange 100 which is aligned with the bolt holes 28 in the base plate 16 and secured
thereto with a number of bolts 102. In addition, the wellhead 98 includes a depending
nose portion 104 that is sealed fo the bowl profile 26 by a number of suitable seals
- 30" 106. A number of suitable seals 108 may also be provided to seal the wellhead 98 to
' the mandrel casing hanger 50.
| Once the final casing 52 is installed through the well slot 26, the offset casing
hanger 92, including the oversized casing string 80, the oversized end cap guide 78
and the oversized connector collars 86, can be removed from the well slot 24. A
356  drilling riser 68 is then installed over the well slot 24. The drilling riser 68 may be the
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25 Referring nowto Figure 20, after the drilling riser 40 is retrieved, a
wel | head 98 is | anded over the mandrel casing hanger 5010 Adbgiayelobbead 98
conprises a bottom flange 100 which is aligned with the bolt holes 28 in
the base plate 16 and secured thereto with a nunber of bolts 102. In
addition, the well head 98 includes a depending nose portion 104 that is
sealed to the bow profile 26 by a nunber of suitable seals 30 106. A

* nunber of sukﬁ _h%1seals\108 may al so be provided to seal the well head 98
to the mandrel casi ng hanger 50. Once the final casing 52 is installed

t hrough the well slot 26, the offset casing hanger 92, including the

oversi zed casi | dHlling G ' i &
Sarfig a6 triel dHiing foer A0SRUH PLHALIZRUARRNGWY Aot itlulelle

oversi zed connector collars 86, can be renove

drilling riskebggeplate Hein g siwiianfashipno ewelt brse igdhen diilled traughrie well slof i ng
riser 68 may W : = as
the drilli ngz??sr_}aﬂ;éqi' used In t‘@ﬁ&gﬁ%s%ﬂd%%&£%§ﬁ8$ﬁecured
to the basethgidslieg nigerias anddhewelhead 98 mayrcomurise rindatadepdrionsivéichdr i | | ed

t hrough the . na ' ' kN, the previous
enbodi rren\?s, @ﬁ%’%%ﬁ%]%%e%%%P {érﬁée’gﬁpﬁgﬂgbét}’@g? t@ée% t he wel | head
98 may conpr¢aepanetisc dihese thencategdmortions referably spmprseconposing Imiledfaeas, ¢l ose

-to- ' d
cent ef - L 0- CoBlPd oA A, BEER el (1556 1APbe COUNRRERTSng THESidriAca! ©

portions pre Se opposin a constant gap
bet ween t he pihairgbshavn). be est abl i shed using cl ose tol erance pins (not

et Foner b o P 80 e PR P ok PR B 28,
a_secondi@ i nabesad imandse casigy fhges 70 bzspeading atsecdrivdinebddsinglstingt?2ri®ugh t he
G4 re ) e e BARSRLhPBA B A bR ZR e lERolmE 2lanb 20l ot 557
in a manner gitantteadrilling ris&eds isl agddvieli calsaiony wvellifdadt 1€ iymabtatapsied the well
e g SRivir SRS T EoB e S Socuer o
casi ng ' In aiternative embodiments, the method and apparatus of the present
| 15  invention can be used for multiple completion wells having any number of casing
strings suspended in a single conductor pipe. Itis contemplated that while each well
bore is being drilled out, the device of the present invention would be installed in each
well bore which has not yet been drilled or completed. This would ensure that each
'successively completed casing string will not interfere with completion of the
20 reniaining strings.
It should be recognized that, while the present invention has been described in
(_-3 : relation fo the preferred embodiments thereof, those skilled in the art may develop a
" wide variation of structural and operational details without departing from the
principles of the invention. Therefore, the appended claims are to be construed to
25  cover all equivalents falling within the true scope aﬁd spirit of the invention.
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strings suspended.in a single conductor pipe. It is contenplated that while
each well bore is being drilled out, the device of theipres 20bgvent i on
would be installed in each well bore which has not yet been drilled or
conpl.eted. This woul d ensure that each successively conpleted casing
string will not interfere with conpletion of the 20 remaining strings. It
shoul d be recogni zed that, while the present invention has been described
in relati [I 1t the preferred enbodi nents thereof, those skilled in the art
may devel og—’é—"&/\d de variation of structural and operational details w thout
. departing fromthe Agnethed fareiiling arpiwrality oEwel bores theugh apieglet he appended

cl ai ms ar egdfiefr HolsHg WhREh tBmpRséPver all equivalents falling within the
2006 CLALNG. 1. A BRGNS & pacs HRK HOTMB P 16351 1St ABY PESSBHM hr ough’ a
singl e coggchatrexteidihérgthidughll conprises: providing a base plate which
s e hes o aiorine BEgS R ne oAb tghsfyl on Lherethraval:
casing string from sipehdingta tambbrasy cdsing siring fromdheafifst well slel | bore through
wel | shots and dri PGS e bR iEOBR ARl sechAT B Bl 17, <t el | siot 2.
The method of cl ai nremovingshe tempdrarydiasingtsiringdfom the firstwalirsotyandcasi ng string
susponded i n the {1 e FroRpbIGRRs Bomhhpfat Bkt S TLPPEET Y (he
second well bdke. The methogeaficlaim di wherginthe diamatenafthelemmoralyng drilling an
i tal DOCRHJUANIN il thik e dihbteP bPS et SritPwhidAREEHsBGucb ¢ emporary
casing string fromthe . .
" suspended in the first well slot during completion of a well through the second
well bore.
3. The method of claim 1, further comprisihg drilling an initial bore
through the first well slot prior to suspending the temporary casing string from the.
~ first well slot. ‘
4, The methed of claim 1, further comprising attaching an upper end
of the temporary casihg string to a casing hanger which in turn is landed in the
first well slot.
5. The method of claim 4, wherein the casing hanger comprises an
offset casing hanger.
6. The method of claim 4, further comprising attaching an end cap
guide to a lower end of the temporary casing string prior to suspending the
casing string from the first well slot.
7. The method of claim 6, wherein the diameter of the end cap guide
is larger than the diameter of the casing string.
' 8. The method of claim 4, further comprising:
constructing the temporary casihg string from a number of
individual lengths of casing string; and




first well slot. 4. The nmethod of claim1, further conprising attaching an

upper end of t he tenporary casing string to a casing heefaMimoed in turn
,is landed in the first well slot. 5. The nethod of claim4, wherein the

casi pg hanger conprises an offset casing hanger. 6. The nethod of. claim4,
further conprising attaching an end cap guide to a |ower end of the
tenporary casing string prior to suspending the casing string fromthe

first vell slot 7. chifdhath b o diieh RS o ks aREbger of the ond

cap guide is |arger he di anet e casling ‘stri The net hod
~of clai m4W'tf’@r‘i°H@? Eb?ﬂl'lal'm ng: constructing the tenporary casing string
from at r\unber osi. I I'I'(ﬂnb\théihadi of&éiﬂi@%vt@fe:ﬁ#%diﬂn&fefbﬂ?e cambtci& tFﬁbruar yt ﬁ006
connecting Rair cen as string together wi a
- connect or E\'%'Is a@"”%ﬁ@%& P?&gd“qsﬁ'g”a'gﬁ?@h‘@qc?ﬁﬁggﬁ"%‘et er of the
connect or coI | 40, S |»¢\Smleﬁhlbget<lsrdok‘mﬂetinb%;iimral’t?bt‘evivenﬁ‘thtchlghlaﬂ!iimgldzO|U<’JII | engt hs of
casing strin for. conpleting a plurality of wells through a
single ﬁ%‘ﬂ%‘(’%&’f%ﬂ%%w@“\%ﬁﬁ%”% r| ses: providing a base plate which
i ncl udes at | east f providiegnd base plath wikich inclatied at ledst first ahe selcdndevedit hr ough;
supporting Bps Qg&ftﬁr@ltﬁ%l%tlﬂpu%e conductor housing; suspending a tenporary

casi ng strlng slot; mounting a first drilling riser to
the base plate overSﬂ#@@lﬂ:ﬁhn@amplafewmmeGd'nditldtdmi‘gluamgl rst well bore o

through the first dgidddntfhg’d @ffooRiNcddify SRTPRGM G firsBhai stot

mounting a first drilling riser to the base plate over the second well

slot;
drilling a first well bore through the first drilling riser and the second
well slot;
suspending a first casing string in the second well slot; and
removing the temporary casing string from the first well siot.
11.  The method of claim 10, further comprising:
removing the first drilling riser from the base pilate; and
7 mountirig a first wellhead to the base plate over the second well
slot.
12,  The method of claim 11, further comprising:
mounting a second drilling riser to the base plate over the first well
slot;

drilling a second well bore through the second drilling riser and the
first well slot; and ’

suspending a second casing string in the first well slot.

13.  The method of claim 12, further comprising:

removing the second drilling riser from the base plate; and

mounting a second welihead to the base plate over the first well
slot. _ :
14. The method of claim 10, further comprising:
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suspending a first casing string in the second well slot; and renoving the
tenporary casing string fromthe first well slot. 11. Thpehmiymdsof claim
. 10, further conprising: renoving the first drilling riser fromthe base
platg; and nounting a first wellhead to the base plate over the second
well slot. 12. The nethod of claim 11, further conprising: nmounting a

- second drilling riser to the base plate over the first well slot; drilling
a second wel | bore tricuntigh & deeosdaning iber td the Baké pRte aRd tHdWst didir st wel |
slot; and ss@,pa&r&di ng a second casing string in the first well slot. 13.
The met hod 0" Cl"ai m 12, further conprising: renoving the second drilling

ri ser fromthe base dulliag e seenod well horertiyoag!s theaedone Hiileaitser and the base pl ate
over the fiﬁfs?%eg’g' Eaﬁhm' 14. The method of claim 10, further conprising:
10 10 February 06 Aount i ng a second drilling riser to the base plate over
the first well sl ot suspehdind 2 begogd gasing siidg wethke fismelltshat.ough t he second
drilling riser dt i . W endi ng a second casi ng
string in the ffdr]st T&glr‘i\étg{’%%f&ﬁ%T‘ﬁ%eﬁet 0 "~ claim 14, further

conpri si ng: renovi néeMAEng egiagord drllingriser fremrthe pase piate; Bade pl ate; . and

mounting a vel | head nidunting ahiRedt Bithe PARIplatB @vbt thalfirstlell spt.ot . 11
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