15 February 2005 1 MJULTI PLE BORE CHRI STMAS TREE OUTLET Field of the

I nvention This invention relates to production outlets for |arge bore
Christmas trees. Invention Background Traditionally, buoyant oil markets
have provided the financial justification for the develsqumadry@oosand
production from nultiple wells. However, current market circunstances
dictate that whilst production volunme jrust be maintained, it nust be done
with a reduced nunber of wells. This has led to the devel opnent of |arger
bore production xnas 8&#@ S _iﬁore producti on
xmas trees, particulaMhbﬁgﬁgggg gbﬁﬁ§&$P§$kéiﬂﬂbﬁ§gﬁ% | outlets,

present problenms with outlet dianeters. Current outlet valve technol ogy
accommodat oytlets qQf up to 7" (178nm dianeter. Any production outl et
with a diéﬁéwﬁﬁth?LBWBV°W" (178 mm) will require the devel opment of a new
subsea gatEhisialention latel tol RENCARSRALUESRE l6Q@Fof ChaviBhyees. as wel | as the

di sadvant ages of increased size and wei ght of the new design. Sunmary of
the Invention In accordance with one aspect of the present invention, there

i's provi defhvenfisPBEGigreMa Chri st mas tree conprising a substantially
vertical production bore, a substantially horizontal production passage

havi ng a fTdifiorals, buewsal iy magkelsh daysy @rryided othe hBRascigh dusiifisetionn épre g

development of, and production from, multiple wells. However, current market

circumstances dictate that whilst production volume must be maintained, it must be done
with a reduced number of wells. This has led to the development of larger bore production

. Xmas trees.

Problem to be Solved

Large bore prdduction xmas trees, particularly subsea trees utilising _hbrizontal outlets,

present problems with outlet diameters. Current outlet valve technology accommodates outlets

of up to 7" (178mmnt) diameter. Any production outlet with a diameter of over 7" (178 mm)
. will require the development of a new subsea gate valve, with the consequent costs involved,

as well as the disadvantages of increased size and weight of the new design.

Summary of the Invention

In accordance with one aspect of the present invention, there is provided a production
- Christmas tree comprising a substantially vertical production bore, a substahtially horizontal
production passage having a first end connected to the production bore and a second end
extending away from the production bore, and multiple production outlets extending from the
-second end of the production passage, wherein in normal production mode, fluid flowing
through the horizontal prodl_xction passage is produced through any or ali of the multiple

production outlets.

" The example embodiments solve the above problems by enabling the use of éxisting standard
sized outlet valves and actuators in a large bore production tree. To that end, the example
embodiments provide a production Christmas tree having multiple production outlets
extending from a single production bore. Splitting one lafge production outlet into two or more

smaller outlets allows the use of existing subsea gate valves and actuators, with each ,productidn



extending away fromthe production bore, and nultiple production outlets
extending fromthe second end of the production passage, wherein in normnal
production node, fluid flowng through the horizontal production passage
is produced through any or all of the multiple productgiFeBridrgees The
exanpl e enbodi ments sol ve the above piobl ens by enabling the use of

exi sting standard sized outlet valves and actuators in a |arge bore
production tree. To that end, the exanple enbodi nents provide a production
Chri st mas toudet theng ogtdildd bph sepirgielutindad el alw, (Rxdbe ndbidthef thorba « ngl e

ducti . Splitti | ti tlet int
Cral or outHe0@rT LS BE R i BEntoe rreust ars el ©

actuators, tittgresaehirpssothieab ireserdbh dephitivar shd200Gined o heirngeqootieas ed by

a separate,. standard si.zed val ve, er eby avoi din e.cost of devel opnent
o o mew | 4POcE Sl Gatievinaigs of T roludivg: &bk Fam nsrobens, §F oher
benefit thafucpd. GE6fdra®lydéa0R praliietidnOouties Ry Glate GE PifRtdnd diandfd. B Seledtilged
fIOM/assurqgﬁe g{oqlens, can,. be gll?viate by cl gsi one_of the

product i on Gt tletE0p comhinafions PE ARtlelt @ Hife grner of grasdetias Aeve ralg S dsch
product i on qtirddefor, AR YhdTMEvadr stedshRy @bfs dienifelBécycBYf 918 8€HI1AQ préfedfréer ent
outlets or conbinations of outlets, a w de range of production flow rates
can be . catered for, as the reservoir pressure drops over the lifecycle of
the field. In a preferred 15 February 2005 2 enbodi nent, two outlets are

provi-ded. These may be for exanple a 7" (178 mm) and a 5" (127 nm outlet.
However other dianeters nmay be used, for exanple to suit snaller



sized valves. 5 An illustrative enbodi ment of the invention is described
below with reference to the drawings. Brief Description of the Draw ngs
Fig. I schematically shows the vertical bore and single horizontal :
production outlet of a to prior art large bore hori zonyglFeBrRHy2bboN tree,
and Fig. 2 schematically shows a dual production outlet horizontal tree’
enbodyi ng the invention. Description of,the Preferred Enbodi nent 15 . The
prior art horizontal xmas tree shown in %ig. | has a vertical ‘through bore

10 and a sj : rizo ucti.on,outlet. 12 branched,, fromthe
verti cal bokgg%ﬁ?gﬂﬁhﬁ'%&ﬁhggé?%WE%?-%@€§UPW%B%§“f%%W@%?9ig&&‘86$§néﬁ above
and bel ow t g (I7cduvuttet ditwatr difler diametsgahayebd wsbd, for dxamgrrto CHOEmaewWn) in
the vertical., - 0, as is conventional. A gate valve 18 formng a

production master valve is situated in the production outlet 18. 20 The
enbodi nent of the invention shown in Fig. 2 is simlar, except that the

hori zontal_ ,outl et ..12 fromth roduction boyre js,split jnto two separate
outlets 20 Afzﬁlu%uagvﬁfe“}bﬁg@éme8ﬁfhee‘{'§°r§’(§'“i 18 ‘%ﬁﬁ‘ﬁb%ﬁﬂéﬂ Wih 5°f9'°n‘(elt27£ﬁn) ,
subsea gat edwalivg. 24 and actuator. The other outlet 22 is controlled by a
7" (178 mm) subsea gate valve and actuator. OQher nmultiple 25 outl et
configurations will be readily apparent, for exanple having other dianmeters
to suit ot Beief Beicripkipabetheadingdsi on flow rates, or including three or
nor e separa%e ut] ets, Faﬁp . . )

, ‘Fig. 1 schematically shows the vertical bore and single horizontal production outlet of a
| 10 prior art large bore horizontal production tree, and
O , Fig. 2 schematically shows a dual production outlet horizontal tree embodying the

invention.

Description of the Preferred Embodiment 7
15 The pﬁor art horizontal xmas tree shown in Fig. 1 has a vertical through bore 10 and a
single horizontal production outlet 12 branched off from the vertical bore 10. Annular
seals 14, 16 surround the vertical bore 10 above and below the production outlet 12, to
seal a tubing hanger (not shown) in the vertical bore 10, as is conventional, A gate valve
18 forming a production master valve is situated in the production outlet 18.
20
The embodiment of the invention shown in Fig. 2 is similar, except that the horizontal
| outlet 12 from the production bore is split into two separate outlets 20, 22. One of these
; :) , outlets 20 is controlied by a 5 (127 mm) subsea gate valve 24 and actuator. The other
' ‘ outlet 22 is confrolled by a 7" (178 mm) subsea gate valve and actuator. Other multiple
25 outlet configurations will be readily apparent, for éxample having other diameters to suit
| other anticipated production flow rates, or including three or more separate outlets, each
oontfolled by an appropriately sized valve. Although gate valves are generally preferred,
other forms of valve may be suit_&ble in particular circumstances. The xmas tree of the

invention may also incorporate other features known in prior xmas trees, for example an

30 annulus andfor workover conduit, and a crossover conduit extending between the
_'annuius/workover conduit and one or more of the production outlets. These additional
conduits (shown in dotted lines in Fig. 2) will be controlled by suitable valves, as is

conventional.




controll ed by an appropriately sized valve. Al though gate valves are

generally preferred, other fornms of valve may be suitable in particular

© circunstresvems. The xmas tree of the invention may al so i ncorporate other
features known in prior xmas trees, for exanple an 30. @gpngﬁﬂﬁggégr

wor kover conduit, and a crossover conduit extending between the

annul us/ wor kover conduit and one or nore of the production outlets. These

additional conduits (shown in dotted3lines in Fig. 2). will be controlled

by suitable valves, as is conventional. FP-09-0307 15 February 2005 3

CLAI M5 KLAIMBoduction Christmas tree conprising a substantially vertical.

production bore, a substantially horizontal production passage having a

first end connected to the production 5 bore and a second end extending

away fram t hey ploadétioh ChtiskAaLirecddtingtisidg Doudsantsllycldreal peaductdsbenst£ndi ng

fromthe second end of the production passage, wherein in normal |

pr oduct isghstzrsigly herizangal prasiictien passedediavinga first endosonaecipd e Prasicils sage i s

pr oduc t hrough 0 L.l o ;hﬁ Hlﬂlt' cti .0 2. A
pr oduc?iq)(f))ﬁe %1‘% % (?T'ias]élridrere%e%gksngdge% ned i %"Bg'?crtnﬁﬁ%gp t@bglg]nu @(L‘: E’}%drug‘é Uction
outl et Judsts axtbnliingr Roth Wi AREHRY edd oAty peEbdAL i pAdange; twilkeihl ifendifmatief | ned
inclaiml or 2, conprising two said E)rqduction outlets.

production mode, fluid flowing through the horizontal production passage is produced

through any or all of the multiple production outlets.

10 2, A production Christmas tree as defined in claim 1, wherein each production outlet

has a different diameter.

3. A production Christmas tree as defined in claim 1 or 2, comprising two said
production outlets,

15

4. A production Christmas tree as defined in claim 3, wherein one of the outlets is of

77 (178 mm) diameter or smaller.

5. A production Christmas tree as defined in claim 4 wherein the other outlet is of 5

20 (127 mm) diameter or smaller.

6. A production Christmas tree as defined in any preceding claim, being a horizontal
tree.
25 7. A ‘production Christmas tree as defined in any preceding claim, wherein each

production outlet is provided with a respective valve.

8 A production Christmas tree substantially as described with reference to or as
shown in Fig. 2 of the drawings. ' '

36



15 4. A production Christrmas tree as defined in claim3, wherein one of the
outlets is of 7" (178 nm dianeter or smaller. 5. A production Christmas
tree as defined in claim4 wherein the other outlet is of 5" 20 (127 nm

" diameter or smaller. 6. A production Christmas tree as thfelnedry 20065y

preceding claim being a horizontal tree. 25 7. A production Christnmas tree
as defined in any preceding claim whejein each production outlet is
provided with a respective valve. 8. A production Christmas tree
substantially as described with refggengq to or as shown in Fig. 2 of the
drawi-ngs. 30 Abstract MJULTI PLE BORE CHRI STM5 TREE OQUTLET A |l arge bore
Christmas tree includes a production outlet 12 that is split into nmultiple
separate outlets 20, 22, each controlled by a separate, standard sized

valve arid val ve actuator 24, 26
. MULTIPLE BORE CHRISTMS TREE OUTLET

A large bore Christmas tree includes a production outlet 12 that is split into multiple
separate outlets 20, 22, each controlled by a separate, standard sized valve and valve

actuator 24, 26.

Figure 2



