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One way in which an attempt has been made to increase

the footprint of a production platform is the provision of
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~+*1 ,- 1 AUG 2002 3 is already provided before reaching the seabed,
that |less deviation is required underground which allows higher an’é-ﬂei‘g’ﬁ 2002
horizontal wells to be drilled far along the reservoir. This allows better
access tq reservoirs which are close to the seabed. However, the nost
Impor t ant’ benefit of this arrangenent arises when the water is sufficiently
deep that the riser conduit can be deviated to be horizontal at the seabed,

. Onge the riser conduit becomes horizontal, it is possible to extend it some
consi der abl e di stance al ong the seabed zbef ore drilling into the seabed so
that the drilling footprint of a platformcan be greatly increased w thout

drillling. The LESEAIcORANENLON TRl AIES ahOaAfhidEHAMETRAE Obnddttdpet hod and
apparatus of, our co- gegdl g agaﬁ'ltlcauyon Al t hough the sgstem of the

co- pendi ng appISEREF S régr%% %le, by thepdp f© SREnE T3 P%rt in
terms of beimup dinl ettaniangbndderiebysineredsinge theolptenalodistpiat form it
does requir gdiiRen BRE BAWWH Shel )1 AF AR Bnd ORI ibRCWA&Yd difLduct i on

pressure and over riser conductor per well. According to the present
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inl et port, faackhéhatndinetalr idt vagiouseroaadricumst beswatnathargyirefaice t he
vertical at *ﬁﬁ?bg Lxipdikhe skelat svd o d S d; idddipg into the
sea})ed throjghlaet e vve?laléead Pﬁ thel tenpl at e at %ﬁe angl e ?o%]}éeale\}gl tical,
whetei n 1 uPd&t€PFRul ated to the well head through the drilling riser

condui t are retupnedcoepéhdineapnirifcatd oal ¢Agent { $ MRefe RAEIA 74EP)N t he

drilling I'i9heaosiUhe JaUlaRg 880kiSeqrleabntNEppllalash 10 NN0eRs
_corrpl etion I~ & 1 éulﬁ 2002 3a .éﬁstrl ng wthin the well head; and_
instal ling & $gF0e 7R 10R RBARY ’b°”[eoug‘PFQfPtFﬁe"“FPoW%P%S&&uct i on
fluid to théhsurstaps addHninastalhingepariserf condnlit dra |thaty itsds conduit.
substantially vertically supported at a production deck
situated substantially at the sea surface and deviates
progressively further from the vertical with increasing sea
depth, fixing the riser conduit at the seabed in a non-
vertical orientation, and drilling the-well into the seabed
at an angle to the vertical.

As the riser conduit is substantially vertically

supported at the production deck, it is possible to use

) conventional platform drilling and production techniques
which help Kkeep the drilling costs to a minimum. Further,
because the riser conduit is supported at the surface and
at the seabed, and deviates progressively further from the
vertical in between, intermediate support is not required
but can be provided if necessary by buoyancy modules.

In some fields, the reservoir could be relatively
close to the seabed. In such a case, there is insufficient
depth for a conventional subsea well which starts
vertically at the seabed to be deviated to a sufficient
angle to access reservoir formations not already being
drained by nearby vertical or deviated wells. Therefore
only a limited reservoir acreage can be accessed. With

this arrangement some of this deviation from the vertical



4+As the wel | head is now at the seabed and the production fluid flows to

the surface through a line separate fromthe drilling riser condui ¢,1 iAUG 8002
no | onger necessary to have a well head at the platform nor is it nhecessary
for the drilling riser conduit to be lined to take the full reservoir
pressure. There is also preferably provided within the tenplate nmeans for
receiving a BOP for installation during well drilling and conpleting. A

met hod of landing and | ocating various conponents, such as the valve tree
and/or the BOP is to | ower the conponents8s on a skid into the tenplate, and

t hen extend dennedtready el previded oged frare treaskahg i thet szatedut [set ploat s of

t he conponen in _place. The_wel| L Ng I fe y.cenired in.the
wel | head by ?%ﬁ? ald%/’l%?%)?nec |sn§ © 3%?%1 ngnﬁéﬂ%'[eoﬁlsr{c{ %bx#yucrht haeir{cagsav\gé% S th
t he system ofnghe oo péndingnigipl wedflsonte s kehatdrilledquiares adnegr i ey

condui t per yell,, s oasDe, fopt AhlEm.! ar.c8.1 AL g8 JRSCLYOLT AP pag], 1 ser
conduct or requires orie wel't §Tot on the p §670F m© The angi hg 1'oads caused
by the casi nglsse i ngstrendeaabedheatipwauer cothenme st |impoasgant ebénefi texk
support fro .la LQn | I r | aLg f S are
being drill g}iﬁlhéndgg%?‘r%%e%%g . ﬁrﬁgﬁgd?’:“%gn ﬁgg’grtugﬁ ?%gg}lgggg%‘}%?’ \t'%‘ié’
concept is |that ethe oriser nesmduin drar | hegdewkatied riom ke shoml zorgaeilntat A
large field ypul & ge‘é(.re%ﬂl:éetﬁgv { Ay %%P?E M SYoHled 024 61?1\!?{} B?%I to
using a subsea fie system for distant wells. one major Benefit o e
present i nvepesoiblar i teseykrnd skvesahe webhgidenrntle dtidtaagef radipng dihegl e

tenpl ate. Inségﬁsﬁi rel RE148 ¥R A4 Red StcRe] YOSELPNsS e@ﬂ@tﬁl@r&ﬂﬂg%gwth a
plyrality of outlet ports each aSsociated wth its own wel [ head and val ve
trée, and a PeRtPE@tec?br ai PR ATHedCdbr PSe| BEELIE| yiGIRISCH i thealti n| et
port with anyr-pongmef the outlet ports, the method further conprising
drilling into the seabed sel ectively through nore than one 1 AUG 2002 5
outlet port usingTRhePFRINLsIENELOBefFELR TSI §P tRP ptiRAQEment of the

method and apparatus of our co-pending application.

Although the system of the co-pending application
represents a vast improvement on the prior art in terms of
being able to increase the size of the footprint of a
platform, it does require the riser conductor to be able to
contain the full production pressure and over riser conductor
per well.

According to the present invention a method of drilling
and completing an underwater well comprises the steps of

) installing a drilling riser conduit which is vertical at the
sea surface to the seabed with the lower end of the drilling
riser conduit connected to a template having an inlet port to
which the lower end of the drilling riser conduit is
connected and a wellhead accessed through the inlet port,
such that the drilling riser conduit 1is at an angle to the
vertical at the seabed; fixing the template to the seabed;
drilling into the seabed through the wellhead in the template
at an angle to the vertical, wherein fluids circulated to the
wellhead through the drilling riser conduit are returned to
the sea surface along a line separate from the drilling riser

conduit; landing and sealing the well casing and a completion



apCeéS to each outlet port. This nethod allows a plurality of wells to be
drilled froma single drilling riser conduit. The step of driIIing:tﬂwAU@l‘zunz
the outlet port may either be done directly into the seabed, or may be
indirectly done when the above junction tenplate is a first stage junction
tenpl ate through one or nore second stage junction tenplates, each having

an inlet port, a plurality of outlet ports, and a port selector for
selectively connecting the inlet port with any one of the outlet ports, at

| east one of the outlet ports of the first stage junction tenplate being
connected by a drilling conduit to the inP2t port of a second stage

junction tenplate. It is possible for the second stage junction tenpl ates

to be Connectﬁéﬂm 2y Sl And'AYelhedif Und'Of Astdli1idgSt-AGR I HNCEEQD in
tenpl ates eac aving an inlet port, a plurality of outlet ports, and a

port sel ectorther templane Vit ydiattecthingfiore ohl progustion thlukd) bpetde the
outlet ports, s&ﬂ(}e,t hali ofighr@anchifh cigagutal | @Rok OMHd Sidid 14AB 043 swe! I s
can be constructed in ordéer to cover a large area of a reservoir using only
a single dril¢endpiti-ser conduit. Additional stages of junction tenplates
can be added if necessary. Wth the nethod of the present invention, it

will often be the case that pipes have to be run down the drilling riser
conduits and drilling conduits to the well tenplates on a running tool. The
pi pes will have to pass along significant | engths of horizontal drilling

riser conduit. According to a further aspect of the present invention,
there is provided a nethod of propelling a running tool and associ at ed
ngLng al ong a horizontal section of conduit, the running tool being
provided with at | east one piston el enent between the piping and a drilling
installation, the outer dianeter of the piston being substantially equal to
the inner diameter of the conduit, so that the running tool slides through

the drilling riser ,- 1 AUG20D | ~: 1 AUG 2002 6 conduit and a piston
seals with the drilling riser conduit; the nmethod conprising the step of
introducing hydraulic fluid into the drilling riser conduit behind of the

pi ston nenber in order to push the piston nenber and hence the running tool
al ong the conduit. Preferably, several pistons are provided in series to
distribute the | oad over all of the pistons and to ensure that they

mai ntain a propul sive force on the running tool even if the seal of an

i ndi vidual piston loses its integrity. Preferably a utility |Iine extends
fromthe drilling installation to neet the internal bore of the drilling
conduit at a |ocation beyond of the nobst advanced | ocation of the piston
closest to the running tool, and at | east one valve is provided to control
fluid flow through the utility line. This utility line can be used to
accomodat e fluid di splaced by the pistons when the running tool is run in,
and al so can be used to provide hydraulic pressure on the downstream side
of) the or each piston so as to assist with a wi thdrawal of the running
tool. The tenplate forns an i ndependent aspect of the present invention

whi ch can be broadly defined as a tenplate for a subsea wel | head assenbly
the tenplate conprising a main body, means for fixing the main body to the
seabed, an inlet port for receiving a drilling riser conduit at an angle to
the vertical, a wellhead inclined at an angle to the vertical, and being
accessi ble through the inlet port, and neans for receiving other well head
conponents such as a valve tree and BOP aligned such that they can be
accessed through the inlet and all ow access to the well head, wherein the
ot her wel | head conponents are inserted in the tenplate between the inlet



I port -and the well head wi t hout disturbing a connection between the inlet
port and a drilling riser conduit. The orientation of the inlet po&¢1aAMG 2002
wel | head is preferably such that, when the tenplate is fixed to the 1 AUG
ZOQZ 6a seabed, the inlet port and well head are substantially horizontal.

The tenplate is preferably provided with at |east one bay for receiving
various well conponents such as the val ve ~~ 1 AUG 2002 tree and/or

BCOP, each conponent being nounted on a skid, and being extendable to |ocate
and seal in the tenplate. In the case4of the junction tenplate, there is

As the wellhead is now at the seabed and the
production fluid flows to the surface through a 1line
separate from the drilling riser conduit, it is no longer
necessary to have a wellhead at the platform, nor is it
necessary for the drilling riser conduit to be lined to
take the full reservoir pressure.

There is also preferably provided within the template
means for receiving a BOP for installation during well
drilling and completing.

A method of landing and locating various components,

) such as the valve tree and/or the BOP is to lower the
components on a skid into the template, and then extend
connecting elements together to seal inlet and outlet ports
of the components in place.

The well casing is preferably centred in the wellhead
by radially projecting centring members.

A further drawback with the system of the co-pending
application is that it requires one riser conduit per well.
This can be a problem for a large reservoir as each riser
conductor requires one well slot on the platform. The
hanging loads caused by the casing strings and the heavy
mud columns will require high deck support from a large
tension leg platform when a large number of wells are being

) drilled and completed. In addition the drilling range with

’ this concept is limited to the maximum drilling reach from
a single point. A large field would now require several
platform systems or revert back to using a subsea field
system for distant wells.

One major benefit of the present invention arises when
several wells can be drilled from a single template. In
this case, the template is a junction template provided
with a plurality of outlet ports each associated with its
own wellhead and valve tree, and a port selector is
provided for selectively connecting the inlet port with any
one of the outlet ports, the method further comprising
drilling into the seabed selectively through more than one



preferably further included a plurality of outlet ports, and a port

sel ector for sel ectively communicating the inlet port with each of ghé AUG Zmu
plurality of outlet ports. The tenplate nay be in two parts, one housing
t he wel | head and ot her well head conponents, the other housing the port
sefFector: This hel ps reduce the size of individual conponents. The
orientation of the inlet and outlet ports and the neans for anchoring the
mai.n body is preferably such that, when the junction tenplate is fixed to
" the seabed, the ports open substantially horizontally. The conveni ent

met hod of fixing the junction tenplatesto t he seabed has been found to be
by .using a Y, I S i C f the
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Additional stages of junction templates can be added if

) necessary.

With the method of the present invention, it will
often be the case that pipes have to be run down the
drilling riser conduits and drilling conduits to the well
templates on a running tool. The pipes will have to pass
along significant lengths of horizontal drilling riser
conduit. According to a further aspect of the present
invention, there is provided a method of propelling a
running tool and associated piping along a horizontal
section of conduit, the running tool being provided with at
least one piston element between the piping and a drilling
installation, the outer diameter of the piston being
substantially equal to the inner diameter of the conduit,
so that the running tool slides through the drilling riser



F| gs 6A and 6B are schematic drawi ngs of a second exanple of a ]UnCtIOIA 2002
joint; Fig. 7is aviewsinlar to Fig. 3shovmngtheterrp|atevmth4 UG

drilling riser conduit; Figs. 8 to 14B are schenatic draw ngs show ng the
stages of well conpletion; and Fig. 15 is a schematic view of a second
field exanple using a free standing drilling riser conduit. Fig. 1 shows an

exanple of a tension leg production installation 1 which is shown at the
sea surface and is anchored to an optional gravity storage base 3 by
nooring legs 4. Fromthe production instalation a nunber of drilling riser
condui ts 5A, cbBdaie samqoerade@iisnbni aséylyeritthcal [the butdrdevisgi ngriser
progressivel vert| vm th incr.easi ng.sea. dept nduit 5A

h
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as an obli quéla'ngibaltteo thesklckd lovwend ehé @éserdhe\/\/ahlswnextaemidstcatetmersane

angle into the.2CRReY. ralnBlieh t hOblpuBEyL WaoPEL | 908 el chyfihgnd-ddom the
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cohstruction as t rst “stage ate 7, in that up tot
well s 8 ext ehdstatlatila pt@du@teltontf@r rrhlttiem’ﬂaéndbar%lr iq9 i rt@ecoﬂdulltlnm
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could be the [ast stage tenplate, it is of slightly different construction
in that threthePLsten eglenest r 5 tiies FEHINgt 9930 3 Abr kEESEN We An

alternative taywtlé)fptm@eldortot eimttafb@s fi15i8NeN8w i BhPb@dh | thd i @eitdty N
this case, instead of an eing formed at the first stage ]UnCtIOI’l

tenplate 7, tHi%e itV %letﬁﬁd&ﬁ“? 12AexPendsed s pRetIMPdesEe ond Wt
junction ten@i@él@ﬁ:%bﬂbﬁsepmmd whleagehe UNRirie)y teBpl as esuhams tEha SarTE

construction sthe se ond ge junction t | at es of Fi 1l in that two

Well's 8 and BERP PRI | Fig CHRRIL EOLAPERY IR PYBRAELEh SESONUTSt b et | on
tenpl ate. Thiewreddreas fsﬁ)ﬂetchf eehd hor dessdhagd stunckoboas t evpasdies &G thhiach are
again construct in,th third stage junction tenplates in

t
Fig. 1, each"haiTHy? tlh?geé‘v%lrtun nng%%]gl ng to the formation.

The template forms an independent aspect of the present

invention which can be broadly defined as a template for a

subsea wellhead assembly the template comprising a main body,

) means for fixing the main body to the seabed, an inlet port

for receiving a drilling riser conduit at an angle to the

vertical, a wellhead inclined at an angle to the vertical,

and being accessible through the inlet port, and means for

receiving other wellhead components such as a valve tree and

BOP aligned such that they can be accessed through the inlet

and allow access to the wellhead, wherein the other wellhead

components are inserted in the template between the inlet

! port and the wellhead without disturbing a connection between
the inlet port and a drilling riser conduit.

The orientation of the 1inlet port and wellhead is

preferably such that, when the template is fixed to the



To'further extend the range of the system a well tenplate can be “S?dAUG 2002

joined by a drilling conduit to a junction tenplate. The well tenpkate
woul d contain the .- ~ au~ zooz 1~ well head, tree bay and BOP bay, and
respective production/drilling pipework. It is readily apparent froma

conbination of Figs. 1 and 2 how a very large area of reservoir can be
covered froma single production installation 1. Details of the junction
tenplates will now be described with reference to Figs. 3 and 4, in which
Fig. 3 shows a second stage junction tenplate 13 and Fig. 4 shows a third
or end stage junction tenplate 15. Each j@xction tenplate consists of a
mai n body 16 having four piles 17, one in each corner, for securing the
junction termé@é d,0 ttfh% sqaled. HBrEn! ghaPopkl ifedECoiNeS s"%lb(yi:'alnlt'lagly
conduit 12, The iniet port |eads to a sw vel tel escopic unit 19 which,
during |nstthQR4&ﬂ$taﬂs fixed in md-stroke, and is rel eased once the
installation is coppl etgndDardl | AWV § L& £d Mty a;%‘;ﬂa%awlt@lstw&@f ohBe
drilling conduit. Connected inmediately to of the swivel telescopic unit 19
is a junctionpdwifir Zecakying waripusovebhycomrenensgi sueh e dhet vadveon for
sel ectively comunicating the inlet 12 with any one of three branches 21,
22, 23. Two exanples of suitable junction joints are given in Figs . 5 and
6A and 6B as described below. According to a first exanple of a junction
joint shown in Fig. 5, a permanent junction sleeve 32 is positioned in the
tenplate so as to be pivotabl e about an end 33 adjacent to the inlet port
18 The sl eeve is novable by neans of a pair of nechanical or hydraulic

ve actuation units 34 which can nove the sleeve so as to align the
|nlet port with any one of the three branches 21, 22, 23. Each branch is
provided with an isolation unit 35 so as to aIIOM/any branch, such as
branches 21, 23 which are not being used to be cl osed and sealed, whi | e
opening the branch 22 to be drilled. In the alternative arrangenent shown
in Fig. 6A and Fig. 6B the permanent junction sleeve 32 is replaced by one
of several junction sleeves such as straight junction sleeve 36 and
devi ated junction sleeve 37 dependi ng upon .- 1 AUG 2002 11 ' the branch
to which access is required. Thus, the straight junction sleeve 36 provides
access to the central bore 22, while the deviated sl eeve 37 provi des access
to the branch 21. A deviated sleeve having a mirror inmage to that shown



in'Fig.' 6B can be used to provide access to the branch 23. The apprgp i@tmgz
sleeve is run into the tenplate and is |ocked by nmeans of | ocks 38+ dﬂ‘& ent

—to-the inlet port. A _helix 39 provided on the sleeve engages with a helix

in the tenplate to ensure that the sleeve is correctly orientated. Wen
access to a different branch is required, the sleeve is pulled and a sl eeve
of different configuration is run in. As with the previous exanple, the
fluid isolation units 35 are provided to close the branches which are not

" in use. The structure of the tenpl ate 17uncti on bel ow the junction joint

depends upon whether the outlet port is used for a well 8, or a drilling

conduit 12, +dde ARajbe BOBE Sdch hComSSEHt YAy indimite@n dne®Plilig, 13 shown
in Fig. 3 the_ central b{ﬁé&f% prgwd S a gonnectjorlrd)te?g a drilling conduit
14, while tABI DR IALLSS A ondec3te 39 F R b i YePIREers 8. For

the first junctibm ttdwepl atse?7 showhe njEngtich itempilatebe tppresciiat ed t hat

all three HESHI | ; R B 24 ig. 3to
all ow for tbéugélﬁonneiclzyt i%%%é{%@?iﬁﬁ %ﬁgon&&?t o \%‘lﬁ:ltlee%i rﬁ’%tg’% all

S, |
branches ar@"® RePOEReSELetiRF JoFef brehe reemyplcaking the indet, ) | ow

t hree wel | spéot beitth iddadd ofEahle plarabity o ebtletdpdrtsng conduit 12, 14
is connected is i LD id 14 onglul t L1 g d
connection unjt @4%¥‘3ﬁﬁé ?ﬁgy‘(’j"?h Il?‘ng&izdon%%ﬁsc'lz%4hleg%gﬁntefg ed. Each
branch fron¥SdiReph and 1othergwellbgagorprperentsy Fhs cdbSroRo¥Riasdi ng away
fromthe jutied i @oytoi sellecanech 23 Phis uihelpsol aédawe untle 2size t @fescopi c
connector 28,4 A1 {d1Z onBHes27, a horizontal spool tree body 28, a

wel)l head connector 29 .and a . horizontal, well head 30, - 1 AUG 2002 12

Al though the welTHfe Q¥ 1&NEREAPE 3f'e&§?10’vme5naf‘ eORLHEE RaFisi@@dathene
junction j onedns ifioxmapchorpngf thabiaEin dodyoisderéfarabadlyt [samth €hetpnts on a

tenpl ate SERAIALEnd " GEREREoH UREhb@Ath01Bl iR @PEnd NSbBOR! 2ffef T OM
becom ng too | arge and unwi el everal of these elenents In the vertical

el dy._S
node are wRITEHSREN ﬁ“Pﬁ&aQFt’“g‘lH Bratfort it al | the system because the
junction tenpl attre ¢ont@niébtamethad dfi Fikonpetheljunctiiconmtehplatat f orm
the tenpl atg [yl He@Boddh s BEEE Muld fdPlel BY uPIRF & gAY bi=et he three
central tenplate junctions 7, 13, 15 shown in Fig. 2 attached by drilling
condui ts 1F% P&eiéfn be towed into place and are fixed to the seabed.
Al ternatively f@cadrdingttoa [farthert aspectt of bhe pressrdednwenhien socket 39
for recei vidipddasdprbl/iagaras aipgedniiis £2A asi sV 4 Biord1ify dfe socket
conpri ses a fyunngl e‘%owgﬂ"t A 1go0ngel ed AbOUL .3 hé”d[rz‘i{]lti%' axis, by a
pivot structifEFESEAYGrITIiRG FPEaF “ena Packaga 92 & T HE EhH 35 t he
drilling riesduidngstendingstsenistel sa surfiace frmdihesgearede $uch s | ocked
ihn pl ace lbyth'aa}d Otlke Ngril®BdAg4Zisthe donawdlt 43 can hhemnaaepitt ek abﬁut t he
orizonta t hat e ge |s.§Hg§.t t or1zo t he
seabed, anc}?%%]t?%?i | T ntf’gi ss%gggﬁduia[ 15 an(fq‘ge%egﬁrﬂe%t{gg %%eargg%srb%%ti ve
bdres and FRI%E aﬂf@f&ﬁ%i Gondhe ssakeshdwersin; shendriplanghtisgFto t he
producti on ddishdld ais otodnedted hts hagednleitt hert hef wehésj8nétdon t he
central jqu;l e e ) al3 Ak rid | gd: t . using the
junction join q‘%(}. d%’gtichélt%ﬁ% at & ?% se ltelgydt‘#e g%o?%%ﬁa%éﬁ ‘ryﬁ#?ch, or the
addi ti onal §%heNG @FrosfFplthteseabPetneand(@F &4 HuRdAdy 85 SABARCEer Fig. 2
Cﬁn ]lcae t owgsli pest exmblaaeinf:bxmetsueatﬁugi,sg&bfaflthamhmmd Qﬁirt%Oofhglé)U'[:eEj s of
the first .tﬂgﬁ. punction 7 by drilling conduits 12. A detaile
descri pti o?? 0 %gn?fre?‘%ﬁf]ﬁgtand conpletion of a typical well will now be
gi ven with refef®8de 2 §ritddnggeppdnif extenggydragpoan outlet port,

it is connected to the inlet port of a second stage
junction template as defined above. The second stage
junction template may also have both drilling conduits and
conductor pipes extending from its outlets with one or more
further stages of junction templates according to the
second aspect of the present invention being connected in
a similar way to each drilling conduit.



13'Fi.g.” 8 shows the initial arrangenent within the tenplate between a fluid
isolation unit 25 which woul d be provided i mediately to the right= d)fA[tj@ueQﬂ[]z
-arrangenment shown in Fig. 8 and the wellhead 30 shown at the left of Fig.

8. A pair of guidelineless skids 44 are | anded in appropriate bays in the

" tenpl ate.- Each skid 44 is lowered, using a lift line connected to a running
hub 45 at the top of the skid 44. The right hand skid contains a BOP 27,
whi.le the I eft hand skid contains a bridging sleeve 46. Both the BOP 27 and
bridging sleeve 46 are provided with a hydraulic system of double acting
pistons 47, and rollers 48 which allowthemto be telescopically extended

into the engaged ﬁndtﬁéaﬂyfgdlpc?éiéﬂ Of‘]ﬁ:ﬂi)"‘i‘s' 'Eo':'fg.ow8 t @ﬂeeggﬁ'gﬁget he

functional |ines, ) Ki choke, uti controls are in

connect ed. W‘P‘T?“(qli’e @@ @’71%141%1“%}'8@?5909{‘68% 26t| n“blﬁ%‘ées%la%}bnﬂﬁct or 49,
as shown in pgrayide as prexieder thntaimengeldalsdad 3Bype avirtmim nghéool 50

and i s | 20 ohed IGcsPaLer duhelidce MadiioheRe Prodkitdi SRSS LRI | 1 1O

t he process a conductor In donve verfica | I head
except that % tPsPRe¥:de 47y the 'éﬂ%llr*@nﬂﬂéttet Rerreash RFansyt aknwhéehduct or
are central isse@11Tdst Briltad, arsubhsdd waIlveartdey ehuenduagpguféﬁbﬁﬁ are

provi ded w I‘pﬁq% 0 I I head
30. Also, gtﬁrﬁ‘gﬁégg gg#l ngl.r %Q.e;e naﬂ‘g&rt&%% %ggguﬁ&g(f%%x{ I%en tﬁge\'@brl dgi ng
sl eeve 46 t Peh¥qrehtitest %Sl‘irﬁéCSnGxE%ﬁ't‘?Jal-Ys%thl%dé'llééllngorﬁ@bel t he
runni ng toolcondadg har azeoheentsimidlolonf 1ihe.drilling riser conduit, the

running tool is t t 4 &l C Ioms t he

runing tool to @&gﬁbggglﬁtﬁ]n@tﬁbgrgﬁ? Ac]p%?ée/dsés?%rg' %%cpg?g ﬁgbt 168%“ ston

nerfber 54 i ﬁhPhErGFF’éEt’rrb‘fF‘lﬁm&‘r f"’é\}é Bgv e dasFrid é’flﬁp refeEsRceever al

pi stons conmecthd atcempasping di=itimg:yt dnt Whitheces as shown in Fig. 9B

and to ensure th t he, ryaning al ved of one
#liglNe rygnin skﬂ%?ﬁﬁc vietr B8 tonﬂg&j L pro@iﬁé}

pi ston nmenber |o0séd’its inte e_or each pis ed with a
plurality oRCEREERNFaFQckhe Wﬁ &¥ample AUG 2002 14 - all ow the running

tool to be run ku;ouz by cr adddgrammasdiar @laAl oeraafiekdylaydet check val ves
cap are differenpigl yalyesscHahabia %%e@m Ri$QN ol 0s¥EBha Oy Certain

differential is_reached. S draulic pressure to be shared
bet ween t he *¢BPLBEE Yt o"’hsAmF]gT“ ui f’or a total hydraulic pressure of
1500 psi, the chBid.val = cohdratdo @ﬂgadogoanhandw@ag)sitérmmﬂ,i ed to
each of five pisfegs. sAjcehUlsRnbhtdcPibw ©£PROW Gt Rya P—i’fé Idgl Y | i ne S6A
flow through which is controlled by a pair of valves 56B. The utility line
i s provi dedJBEEKIPB 1% W illing installation to provide a means of
circulating the Big$| fAgandsesB corrlupchenwieic r dnavigggaotng rekeanss from

the well fl gkgﬁ bei g Arjuaitiich fjqu; .of the piston can be returned to the
surface. The utl yI|n wi_| | o] h i Iac U|dsfr mthe wel |
ﬂﬁ% g Wl | ol sbﬁ.‘i‘i& é’ %E ﬁglagll

whi l e cenmenting casm St rings. dut of ng riser
cgndui t W't ﬁemaéamnmﬂg %tdrlilﬂd-lnﬁhé'lﬁﬁﬂ FP?dWﬁé will be used to pressure
assi st the runni pggs!r sngoout4ENgré O seRenaeiéharawlihgdr ishowiggr it3Ry condui t
is maintain P& th e conductor 49 in place, an

i nt er medi at ggg éf’no’?e‘sf cisc’%“g)&eea‘,l\é%’érrenped usi ng conventional techniques,

| ocked and seal eﬂlgn b sllsmal aFhaRahie wiewRfvd ERCPNg. £ield /epanple: he
install ati oasgﬁ?l @tﬁé@(ﬂﬁrmﬁ@su&gmangeﬂggaﬂ aoﬁdm{;ar to a conventi onal
vertical instal h di S i d i th

radi al l'y out vvard ex{r Q%%nég %?Jl%%aelﬁré? é‘f %%Q%On’%‘su#e)& % ‘%jcftvg

centrali sedlmﬁthllﬁti@ chnelter lﬂQShQ’ﬁe BtPtQ‘P iseat gurfessi ead is
retracted, hhenbrédotd tars|@A®NALl htavrimyastoregeveasens i by ﬁbbxcieig nel ess

ski d, and 3egeplaced pyya g | gOAle SRl SLLA ARG & SUHER o

QU|deI|neIess skld 44 I"ons are I'n ne connec
product i on @R#lhbegl GiseroRondndss Bo BT are §Q%9é’§i&§1plmﬂl;a1rlé' engaged

so that theysyei€Mly, but deviating progressively from the vertical
with increasing sea depth. The conduit 5A has sufficient
curvature that by the time it reaches the seabed 6 it is
horizontal and can extend a significant horizontal distance



~.1 AUG 2002 15 | ocks and seal s between the well head 30 and the fluid
|solat|on unit 25 as shown in Fig. 11. A pressure contalnlng bore - 1 AUG 2002
protecting sleeve 60 is placed within the tree and is correctly ori ented by
means of ,a helix 61 as shown in figure 12. Drilling can now take pl ace
t hr'ough the sl eeve 60 and internedi at e casing 57. As shown in Fig. 13, the
production casing string 62 is then landed within the well head and cenent ed
~using conventional techniques. The production casing string 62 is
centralised by radially extending guidgs 63 on a controlled running tool.
Furt her dr|II|ng Is required into resefvoir for the liner or screens. These

are cerrente gg%e e:ﬂg dusA@q._h(éora\éggg_g‘gn gtglvg}pol %%ngggegA The bore

protectlng en retri eve hag_/g| IS run on a
subsea test ter@ém‘?% rﬂ*bac Kdretestage M%Prlesf—’m ¥f¢ ehifd@myhipb helix 61
as shown i naFigaik4Aof Thaséat eedllspreodectém bowardid vhéhiprodbetioge 28 is

aligned wt alb b 66 t u gggaf in Fig 14B.
The main bo?egg#g%ﬁé %ub?ﬁ%’ dﬁ%@% £§1$SQ% géa%bdfe P ug 64A

fol | oned bysareeBel®ody plug 67 which contalns aits own bore plug 67A. The
wel | is now ready é&rdwwdmﬁswf é.:]rnﬁd.la(i't coAsttucthidi owd thuthef ohbe tree 28

t hr ough Iateral Q O ©S 2'%[ ’dndf%.at%et Ei%ng%].av% v@r‘ves?g ccess to

t he annul usSTg" rOV|de rou h teral ores nmeans
moni t ori ng éﬁ%t%#%vl%ﬁxﬂﬁrfﬁﬁﬁ?ﬂﬁﬁuﬂs ﬂ@y°bA1§E90Pn€l%et€rés§b¥@rlhalve

wor kover vahN@ ¥HeaBdsédi WOEL 8nexbeh@s 4€EEhéi samé adngls Yatyeend 8A and
78 are prOVIg%Q The BOP is only required while the well is being drilled

and conplete%la ce these operations are conpl eted, the BOP can be renoved
and repl aced wi 110 24%tdenofoc thepEwanyel stk whdohe gitendntpen gl for t he
conpl eti on ehtpine peﬂ:swafl thet flirsk haag@epriamicttion fYenmpliaiies 4,had t he

drilling c éff“gl{rﬁf 4 4e! 2e>é;‘ggg€ bgggmorgl yfﬁq:hﬁ%re %£ﬂ£ zont al
wel | head 30 an e production Tu

across the seabed 6 to a second stage drilling template 13.
The second stage drilling template 13 has the same
construction as the first stage drilling template 7, in
that up to two wells 8 extend into the production formation
and a drilling conduit 14 extends across the seabed to a
third stage junction template 15. As this could be the
last stage template, it is of slightly different
construction in that ¢three wells 8 extend from this
template into the formation 9.

An alternative layout of junction templates is shown

) in plan in Fig. 2. In this case, instead of any wells

being formed at the first stage junction template 7, three
drilling conduits 12 extend to respective second stage
junction templates 13. These second stage Jjunction
templates have the same construction as the second stage
junction templates of Fig. 1 in that two wells 8 and one
drilling conduit 14 extend from each second stage junction
template. This allows for three third stage junction
templates 15 which are again constructed in the same way as
the third stage junction templates in Fig. 1, each having
three wells 8 extending to the formation.

To further extend the range of the system, a well
template can be used joined by a drilling conduit to a
junction template. The well template would contain the



- - routed through the horizontal spool tree body 28. Thus, any of the
well's 8 can be drilled and put into production while other of the gelb% ?
are being drilled. This allows the systemto be installed in a phase 002
, manner allow ng extra branches to be brought into production as the field
evolves or is determned. It is also possible to intervene in any drilled
well at any tinme without disturbing other drilled wells. An alternative
configuration is shown in Fig. 15. This is simlar in nost respects to the
arrangenment shown in Fig. 7.. The diffggence lies in the fact that the
drilling riser conduit 5A is run froma floatation unit with a riser

isolation ua,letllﬂgauhl Ch;ﬂe% anggpreqmuo 19:0352) seg@y:;:l Viaggt en,_Sé@'éclﬁl% 73. The
floatation unit, W isolation unit 72 is connected to a nobile

drilling ve§§8fiu?5189/3r§$1%ﬁg R8N G ri ser 75. The production fluid flow
lines 71, run al kgishresdiheeprandnt fromagecombingt bén tdfe Rigssi an | eg

production pRat 3l ki Qn ﬁrptmgestaxtéblﬁ ol 8N daps i | Jeiagwhi ch
could be a |l ow cost, taﬂ %‘b&em as |§_' gg ,g not, have to support any
risers. Thi EX8Prnginete %’f‘? Eh9Me WMSEPLEG5 ¥ 1o be situated nuch further
from the tensi onDebgipsodeft itdre i Msvwitiani ohemplates a wiikdl | owwnaber

di sconnect FRECBARLSA WHn Sre‘fréi’én@%dtenf'ié? f3l ahat honlﬂndzﬂlc‘!n tFd.l ger
isolation 72 to allow the ile §S58 % dj sconnect ed wi t hout
bul | frigt heSBPPFI F RpGanih S tegrudrnckion Chppiatean ang Fig & ARowe1 A

met hod of dai thing endemdrpiage nynsetriondtemplate vicdJ , Rdoh emietdononpr i si ng
the steps OT:einﬁiééUé&gs?séH'éﬂ 'J‘Qla'ihSSBdfoﬂéiLﬁévw £MY Plales }[9”' cal at

thg sea surface,to the seabed | owey Hd, of the dr| 'fng riser

condui t confiBEtiB £3°H TRt %%’7 ngu’iﬁ?g heRE PRGN dempdate(18) to
whi ch t he | therseabedf tAre idvlidt ipogtr L8ereceinks ta idyiddrimgc ceddant a

vel | head (393, af&essmﬂetlh{lw Jﬂ&elbahstt@%tswmh eél@saoaecf%hkki ngI ritser
e tenpl ate

conduit is Ietote ertical at, t

to the seabg% %l‘ r‘?é‘nﬁ‘f’olf’ﬁé ii e« H‘rsogbﬁe h’env%ﬁ??)%&?gﬁ 1 8RS tenpl ate
at an angl eis orel\%aw oncgl thehtnstal Yatjions igi cempletel to allewnwEbt head

t hrough theegidit | iana rtﬁefmspn@#ptanaaenraimruad t&riﬁﬁirﬁfaCSHaﬁﬁﬁe along a

l'ine separaefrom he drd.lli LiS§ ondui t.s ng._and sea t he wel |
casing (49, TRITS a&ncf‘a éiorrp g&l &R s%r]&ﬁg u%l EEtcj'e Fecwspt e . and

i nstal | i ng &8 val angtian dzdpt B0t Hbltﬂémlétl%e taf @inYednovine Shibabbe
production ébnéEkictidie Soif f S6Beat DAl domurticfAsidice &Heoniﬁr@t dizlling

ri ser cond t Lai g1, e.is also
provi ded Lk{%l n%ﬂ?’A EE Qf%ﬂ?%%%gg‘%ggnie%n? f'or%r ec':}é\ft;lvfaﬁég‘-"Ql %3°f27) for

i nstal | ati oFHeaRIRy J\H@Fltlef’l JPinks M%E gbMpPein F§ous3. SrandtGhoandce®r ding to
claim1 or aéadémﬂzlhdaerbmmwvarl ous conponents are installed within the

tenplate (7,13, 4 t t enpl at
enpl ate ( e ext g;"‘g&'a{'gf 3 ROBRORSIL dNa &#églénﬁ;)e ot nb ehp’ ate

(7,13,15), and ¢t connect | n% el erre St r . to seal inlet
and outl et HORG-of 1t ﬁepﬁﬁ?ﬁ)%‘éﬁtjém atleeve 32 %@%ﬁémea in

the template so as to be plvotable about an end 33 adjacent
to the inlet port 18. The sleeve is movable by means of a
pair of mechanical or hydraulic sleeve actuation units 34
which can move the sleeve so as to align the inlet port
with any one of the three branches 21, 22, 23. Each branch
is provided with an isolation unit 35 so as to allow any
branch, such as branches 21, 23 which are not being used to
be closed and sealed, while opening the branch 22 to be
drilled.

In the alternative arrangement shown in Fig. 6A and
Fig. 6B the permanent junction sleeve 32 is replaced by one
of several junction sleeves such as straight Jjunction

sleeve 36 and deviated junction sleeve 37 depending upon



17a 4. A nethod according to any one of the preceding clainms, wherein the
wel | casing (49,57,62) is centred in the wel |l head (36) by radl ally UG.2
projecting centring nenbers (52, 58, 63) . .. 18 5. A et hod accor(‘ﬁ r[?g qu
, any one of the preceding clains, using a tenplate fromwhich several wells
can be drilled fromthe seabed, wherein in the tenplate (7,13,15) is a
junction tenplate provided with a plurality of outlet ports (21, 22,23) each
_ associated with its own well head (30) and valve tree (28), and a port
selector (20) for selectively connectipng the inlet port (18) with any one
of the outlet ports, the nethod further conprising drilling into the seabed

setectivel y il BHSACH S whiidh Qeeegytlse&eaeﬂream Rndhe tRar s8]
selectively to provid acces% to e%ch out I'et Snﬁ 6. 'A net hod accordl ng to

claim5, whdMBChiPReSIEREE i th RISV FESaP9aSS | FERtEAZROT®RR4 on
tenpl ate (7whind theldevipted ddeevend? rpoividdshacegssote bhemnramdrecond_
T stage junctign tenplaffsed Jb%)eev%aﬁavhﬁa'angnﬂ}am' FpoBOth £d urality

of outlet ports, (21,22,23), and a port selec tor for se ectlve y
connecting &ReFi®t efB ft B Pﬁegn§ OB ﬁé‘c’&&ﬂ EP BBet8rangh 123st one of
the outl et paet appiroplrdéater Hleevagag unot i intd etpéatempdatg amdneici ed by a
drilling Coaeikad(ﬂggné&é R BLRE Qf)rédfgcé?mts%%()%ﬂe %ﬂﬂgtlﬂ&q' on,

tenpl ate. according to claim6, wherein.the segond stage
junction tehpti¥ed? (I’J’.‘B""ﬁlr‘eé1 EBrHRR (SAfSVE SN9RIRS ALt Pﬁlbﬁe”brﬂ\?or e third
stage junct templemalta:t ens(ie) tizsic theaslegvaris nberepbly céﬂ_@ntaa:epd.ur ality

coimect | ng hen STETT R o T T braficfl 18 xoqatredy SR MR Y o0 o
propel ling &Sr BHH?@ ’6 Ia(ggfeﬁﬁ&ﬁs‘%bﬁ%ﬁ% bl g Yo fWont al

section of tnnduids with rtinei pgevious bexmgppepvtliedf\ﬂnmld alsdletdionone
piston el enghied 53 DAL YRR Iae RoPLifsanthe gihdndld dinhipldal it the
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while in Fig 4, all branches are the same as the outermost
branches 21, 23 of Fig. 3 to allow three wells to be
drilled.

Each branch to which a drilling conduit 12, 14 is
connected is simply provided with a drilling conduit
pulling and connection unit 24 to which the drilling
conduit 12, 14 is connected.

Each branch from which a well is drilled comprises in
a direction extending away from the junction joint branch
23 a fluid isolation unit 25, a telescopic connector 26, a
horizontal BOP 27, a horizontal spool tree body 28, a
wellhead connector 29 and a horizontal wellhead 30.
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pivotally connected about a horizontal axis by a pivot
structure 41. A drilling riser end package 42 at the end
of the drilling riser conduit 5A is stabbed into the funnel
40 where it is locked in place by a locking means 43. The
funnel 40 can then be pivoted about the horizontal axis so
that the package is substantially horizontal at the seabed,
and the drilling rise conduit is and secured to the

) respective bores and parts. The drilling riser conduit SA
is then brought up to the production installation 1.

At this stage, either the wells 8 from the central
junction templates 7, 13, 15 can be drilled selectively
using the junction joint 20 of each template to select the
appropriate branch, or the additional junction templates of
the lateral branches as shown in Fig. 2 can be towed into
place, fixed to the seabed, and connect to the outlets of
the first stage template junction 7 by drilling conduits
12.

A detailed description of the drilling and completion
of a typical well will now be given with reference to Figs.
8 to 14B.
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al 22( 3d33333APA6Nie &brHe?2@09to a running hub 45 at the top of the
skid 44. The right hand skid contains a BOP 27, while the

left hand skid contains a bridging sleeve 46. Both the BOP

. 27 and bridging sleeve 46 are provided with a hydraulic

) system of double acting pistons 47, and rollers 48 which
allow them to be telescopically extended into the engaged

]

and sealed position shown in Fig. 8. When engaged the
functional lines, i.e. kill, choke, utility and controls
are in line connected.

With the BOP 27 and bridging sleeve 26 in place, a
conductor 49, as shown in Fig. 9, is landed within the
wellhead 30 on a running toocl 50 and is latched and sealed
in place by latches 51. The process is similar to the
process for landing a conductor in a conventional vertical
wellhead except that it is necessary to ensure that the
running tool and conductor are centralised. To this end,
radially inwardly extending guides 52 are provided within

) the wellhead 30 to align the conductor 49 in the wellhead
30. Also, guidance bearing 53 align the running tool 50
within the bridging sleeve 46 to ensure it is in line and
centralised.

In order to propel the running tool along horizontal
sections of the drilling riser conduit, the running tool is
provided with a piston 54 having a seal 55 which allows the
running tool to be propelled by hydraulic pressure applied
to the piston member 54 in the direction of arrows 56. It
may be useful to have several pistons connected in series
to distribute the forces as shown in Fig. 9B and to ensure
that the running tool is always moved, even if a seal of
one piston member loses its integrity. The or each piston
54 is provided with a plurality of check valves 54A which
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The utility line is provided back to the drilling
installation to provide a means of circulating the drilling
riser conduit. When running casing returns from the well
fluids being driven in front of the piston can be returned
to the surface. The utility 1line will also take the
displaced fluids from the well while cementing the casing
strings.

When pulling out of the drilling riser conduit with
the running string, the utility line will be used to
pressure assist the running string out and to ensure the
well/drilling riser conduit is maintained at a set
pressure.

With the conductor 49 in place, an intermediate casing

) 57 is landed, cemented using conventional techniques,
locked and sealed in a similar manner as shown in Fig. 10.
Again, the installation of intermediate casing is generally
similar to a conventional vertical installation, but the
intermediate casing is provided with radially outwardly
extending guide members 58 to ensure that it is centralised
within the conductor 49.

The BOP 27 is telescopically retracted, the bridging
sleeve withdrawn and removed on its guidelineless skid, and
is replaced by a horizontal spool tree 28 on a similar
guidelineless skid 44. The tree functions are in 1line
connected, i.e. the production and annulus flow lines. The
BOP 27 is telescopically re-engaged so that the system
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locks and seals between the wellhead 30 and the fluid
isolation unit 25 as shown in Fig. 11.

A pressure containing bore protecting sleeve 60 is
placed within the tree and is correctly oriented by means
of a helix 61 as shown in figure 12. Drilling can now take
place through the sleeve 60 and intermediate casing 57.

As shown in Fig. 13, the production casing string 62
is then landed within the wellhead and cemented using
conventional techniques. The production casing string 62
is centralised by radially extending guides 63 on a
controlled running tool.

Further drilling is required into reservoir for the
liner or screens. These are cemented or sealed off using
conventional downhole techniques.

The bore protecting sleeve 60 is then retrieved and a
tubing hanger 64 is run on a subsea test tree 77 into the
tree 28 and correctly oriented by the helix 61 as shown in
Fig 14A. The lateral production bore 65 within the tree 28
is aligned with a lateral bore 66 in the tubing hanger 64
as shown in Fig 14B. The main bore of the tubing hanger 64
is plugged with a bore plug 64A followed by a tree body
plug 67 which contains a its own bore plug 67A. The well
is now ready for production. Production fluid flows ocut of
the tree 28 through lateral bores 65,66 under the control
of two valves 68. Access to the annulus is provided
through lateral bores 69 and means for well monitoring are
provided in the usual way. A spool tree crossover valve,
workover valve 77 and a inner and outer tree circulations
valves 78A and 78B, are provided.

The BOP is only required while the well is being
drilled and completed. Once these operations are
completed, the BOP can be removed and replaced with a
telescopic pipe unit. The BOP can then be used for the
completion of the next well.

It will be appreciated from this that the drilling
casing for each well:. extends back only as far as the

horizontal wellhead 30 and that the production fluid is

UG, 2002
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any of the wells 8 can be drilled and put into production
while other of the wells 8 are being drilled. This allows
the system to be installed in a phased manner allowing
extra branches to be brought into production as the field
evolves or is determined. It is also possible to intervene
in any drilled well at any time without disturbing other
drilled wells.
An alternative configuration is shown in Fig. 15.
. This is similar in most respects to the arrangement shown
) in Fig. 1. The difference lies in the fact that the
drilling riser conduit 5A is run from a floatation unit
with a riser isolation unit 72 which is anchored to the
seabed via tension line 73. The floatation unit with riser
isolation unit 72 is connected to a mobile drilling vessel
74 by a short drilling riser 75. The production fluid flow
lines 71, run along the seabed to the storage base 3 of the
tension leg production installation or other suitable
production installation which could be a low cost tanker
system as it does not have to support any risers. This
arrangement allows the well system to be situated much
further from the tension leg production installation.
Also, a shallow water disconnect mechanism 76 is provided
) on the flotation unit with riser isolation 72 to allow the
mobile drilling vessel to be disconnected without pulling

the drilling riser conduit 5A.
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CLAIMS

1. A method of drilling and completing an underwater well,
the method comprising the steps of installing a drilling
riser conduit (5A) which is vertical at the sea surface to
the seabed (6) with the lower end of the drilling riser
conduit éonnected to a template (7,13,15) having an inlet
port (18) to which the 1lower end of the drilling riser
conduit is connected and a wellhead (30) accessed through the
) inlet port, such that the drilling riser conduit is at an
angle to the vertical at the seabed; fixing the template to
the seabed; drilling into the seabed through the wellhead in
the template at an angle to the vertical, wherein fluids
circulated to the wellhead through the drilling riser conduit
are returned to the sea surface along a line separate from
the drilling riser conduit; landing and sealing the well
casing (49,57,62) and a completion string (64) within the
wellhead; and installing a valve tree (28) in the template to
direct the flow of production fluid to the surface along a

line separate from the drilling riser conduit.

) 2. A method of according to claim 1, wherein there is also
provided within the template (7,13,15) means for receiving a
BOP (27) for installation during well drilling and

completing.

3. A method according to claim 1 or claim 2, wherein
various components are installed within the template
(7,13,15) by lowering a component on a skid (44) into the
template (7,13,15), and then extending connecting elements

together to seal inlet and outlet ports of the components in

place.
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4. A method according tol7aany one of the preceding
claims, wherein the well casing (49,57,62) is centred in the
wellhead (36) by radially projecting centring members
(52,58,63).
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» 5. A method according to any one of the preceding claims,
using a template from which several wells can be drilled
from the seabed, wherein in the template (7,13,15) is a
junction template provided with a plurality of outlet ports
(21,22,23) each associated with its own wellhead (30) and
valve tree (28), and a port selector (20) for selectively
connecting the inlet port (18) with any one of the outlet
ports, the method further comprising drilling into the
seabed selectively through more than one outlet port using

) the port selector selectively to provide access to each

) outlet port.

6. A method according to claim 5, wherein the junction
template (13) is a first stage junction template (7) and
drilling is done indirectly through one or more second
stage junction templates (13), each having an inlet port
(18), a plurality of outlet ports (21,22,23), and a port
selector (20) for selectively connecting the inlet port
with any one of the outlet ports, at least one of the
outlet ports of the first stage junction template being
connected by a drilling conduit (12) to the inlet port of
a second stage junction template.

) 7. A method according to claim 6, wherein the second
stage junction templates (13) are connected in a similar
way to one or more third stage junction templates (15) each
having an inlet port (18), a plurality of outlet ports
(21,22,23), and a port selector (20) for selectively
connecting the inlet port with any one of the outlet ports

8. A method of propelling a running tool (50) and
associated piping along a horizontal section of conduit,
the running tool being provided with at least one piston
element (54) between the piping and a drilling
installation, the outer diameter of the piston being
substantially equal to the inner diameter of the conduit,
so that the running tool slides through the drilling riser
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conduit and a piston sealslgwith the drilling riser
conduit; the method comprising the step of introducing
hydraulic fluid into the drilling riser conduit behind of the
piston member in order to push the piston member and hence

the running tool along the conduit.

9. A method according to claim 8, wherein several pistons
(56) are provided in series to distribute the load over all
of the pistons and to ensure that they maintain a propulsive
force on the running tool (50) even if the seal of an

_) individual piston loses its integrity.

10. A method according to claim 8 or claim 9, wherein a
utility line (56A) extends from the drilling installation to
meet the internal bore of the drilling conduit at a location
beyond of the most advanced location of the piston closest to
the running tool, and at least one valve (56B) is provided to

control fluid flow through the utility line.

11. A template (7,13,15) for a subsea wellhead assembly the
template comprising a main body, means (17) for fixing the
main body to the seabed (6), an inlet port (18) for receiving
> a drilling riser conduit (5A) at an angle to the vertical, a
wellhead (30) inclined at an angle to the vertical, and being
accessible through the inlet port, and means for receiving
other wellhead components such as a valve tree and BOP
aligned such that they can be accessed through the inlet and
allow access to the wellhead, wherein the other wellhead
components are inserted in the template between the inlet
port and the wellhead without disturbing a connection between

the inlet port and a drilling riser conduit.

12. A template according to claim 11, wherein the alignment

of inlet port (18) and wellhead (30) is such that, when the
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template (7,13,15) is fixed to the seabed (6), the inlet

port and wellhead are substantially horizontal.

13. A template according to claim 11 or claim 12, further

comprising at least one bay for receiving various well
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14. A template according to any one of claims 10 to 12,

further including a plurality of outlet ports (21,22,23),

and a, port selector (20) for selectively communicating the

inlet port (18) with each of the plurality of outlet ports.

15. A template according to claim 14, wherein the template

) is in two parts, one housing the wellhead (30) and other
wellhead components, the other housing the port selector
(20).

16. An apparatus for drilling a plurality of underwater
wells, the apparatus comprising a drilling riser conduit
(5A) extending from the sea surface to the seabed (6), such
that the drilling riser conduit is at an angle to the
vertical at the seabed, a junction template, according to
claim 14' or 15, anchored to the seabed, wherein the
drilling riser conduit is connected to the inlet port (18)
of the Jjunction template, and wherein a plurality of
drilling conduits (12,14) extend across the seabed, and/or
a plurality of conductor pipes (8) extend into the seabed,
) from the outlet ports of the junction template.



