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 | S e _bore production
xmas trees, particul a%ﬁ@ggﬁ%&&gh%bﬂﬁﬁﬁl 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 di aﬁél[de#th?i’ﬁ’%'fm“i" (178 mm) will require the devel opnent 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

having a fTrdtionaty bamactodd magketshsays geryide othe bbrascighdusifiseionnére g

ext endi ng @W@!ﬁpﬁlé&%?,h%&)gﬁ'@%ﬁbﬁnfr&% CmuidPld WL RlofrePErO AU ehOniid! €t S
extending fromthe second end of the production passage, wherein in nornal
product i orcifs@dancey di¢tete thabwhitegprodustionygHumdreush be inziphingll, ipnesdbedingn passage

i s produceg: . i i . The
exanpl e onbun honre EAeE0t il Bhis SREEN) b BBl A A p b on

exi sting stmasdmesd sized outlet valves and actuators in a |arge bore
production tree. To that end, the exanple '

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



enbodi nents provide a production Christmas tree having nultiple production
outlets extending froma single production bore. Splitting one | arge
production outlet into two or nore smaller outlets allows the use of

exi sting subsea gate valves and actuators, wth each pragwehiity 2bodebruary
2005 outl et being controlled by a separate, standard sized val ve, thereby
avoi ding the cost of devel opnent. of a new | arger subsea gate valve. This
exanpl e system has the further benefit that pressure drops due to
reservoir degktebdi@nconttiledaBs atepirate] dftdndivdagsdranee tHREdh| SoRling haroeof

al |l evi at ed cl osing one, of the productiaon outlets. Erosion obl e are
o) s TeducteioTsRat BB et SRR n | B CRE R LS OF HPE PR
di-amet er. Bjatsetsedeidigps dlicfth @eRAloi0dtpltibs, fid Herddtemflo@nNSs@hincdrbidéms, a

wi de range Of§P3§§UCti n fIQM/rateg gan Be _cate{ed for, as_the reservoir
pressure drépLedriEyiaeedy flpgpg ope obihe Redpstioneuties- Brosies groblegpsi3e @58r yar y
2005 2 enbo€dured!Prefeid®lyottich @tsluaicn @itiey hd@ thavel heSigferany dinetar Bexasging a 7"

(178 mm and_a 5" (127 . outlet. wever, ot her dianeters nmay be ysed,
for exanpl BitSeu b o ePabiostins Gloulaty davids Bageiof PrRLrT o Blenien of
t he i nvent i @rerddsfofl @S @id rosvdiehresvuid drbpsr Reeihenge vt dfite: fidd anmangeferrl i ef
Description of the Drawings Fig. | schematically shows the vertical bore
and single horizontal production outlet of a to prior art |arge bore

hori zontal production tree, and Fig. 2 schematically shows a dual
production outl et horizontal tree enbodying the invention. Description of
the Preferred Enbodiment 15 . The prior art horizontal xmas tree shown in
Fig. | has a vertical through bore 10 and a single horizontal production
outlet 12 branched off fromthe vertical bore 10. Annular seals 14, 16
surround the vertical bore 10 above and bel ow the production outlet 12, to



seal a tubing hanger (not shown) in the vertical bore 1.0, as is
conventional. A gate valve 18 formng a production naster valve is
situated in the production outlet 18. 20 The enbodi ment of the invention
shown. in"Fig. 2 is sinilar, except that the horizontal 19%bﬂ§ar§aoﬁsomthe
production bore is split |nto two separate outlets 20, 22. One of these

outlets 20 is controlled by a 5" (127 subsea gate val ve 24 and

actuator. The other. outlet 22 is contro led by a 7" (178 nm) 'subsea gate
val ve and agt uadiQk utlet co i n i1l be readily
apparent, for exanpl %ﬂg%t}er@z!:@ erpgyﬁ%P ? ?ﬁeiﬁg PR ApLE ed -

product i on 51 6W7rfaméeutle&r HIcmdvudathq dlhmetemoﬂayrm&e@emadxalhpleautshiehrﬁalle@ach _
controlled F‘?‘p %proprl ately sized valve. Al though gate valves are
general ly preferre other forms of valve may be suitable in particular
ci rcunstances. The xmas tree of the invention may al so incorporate other

features W rior.x s,. for. exanpl e_an 30. annul us and/ or

wor kover (kzsgn u%‘fr“?q’@wa eqbg 3%?3%)9&& cigKeRtiop 18 Pth Gelpu Wathe Fefergace to the
annul us/ wor Bowétgsconduit and one or nore of the production outlets. These
additional conduits (shown in dotted lines in Fig. 2). will be controlled
by suitable valves, as is conventional. FP-09-0307 15 February 2005 3

CLAI M5 1. AereﬁDuQ&ipﬂnnthﬂeajmgsr ee conprising a substantially vertical

producti on ntially horizontal production passage having a
first end cg ic,sf’%ﬁ“ fﬂf&‘oﬁ’ﬁ dreuverticsh barepad singlghosizeniel pnerustien ewttes afia ng

away fromd pRofiOl d‘%@bb&mog%@ pRiRlciBH ddePhift Production outlets extending
fromthe second end of the production passage, wherein in nornal

Qoductu on Figde 5§ C@P%Mlmhowg a Hraluprededtien hastiey bamizentap ftrsd Lenbiodpingatbs age | s
oduced t{remady any or all of the nultiple production outlets. to 2. A
production Christmas tree as defined in claiml, wherein each production
out | et '

Descnptlon of the Preferred Embodiment
15 The prior art horizontal xmas free shown in F1g 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.



has-a different diameter 3. A production Christrmas tree as defined in claim
1 or 2, conprising two said production outlets. 15 4. A production

Chri st mesostoroee as defined in claim3, wherein one of the outlets is of 7"
(178 mm diameter or smaller. 5. A production Chri st nas. ' kned in
claim4 wherein the other outlet is of 5" 20 (127 mm él?gﬁg{@ygrgéssrml | er.
6. A production Christnas 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

respect i(SbAWSve. 8. A production Christmas tree substantially as described
with reference to or as shown in Fig. 2 of the drawi ngs. 30 Abstract
MJLTI PLE BORE CHRI STMS TREE OUTLET A large bore Christnas tree includes a

production out peduddntdlaisthas &6 édmﬁr&ir% dBiibkiaplialy wepal ptciuetiéd Bars, 20, 22,
each controlled by a separate, standard sized valve arid val ve _actuator
24, 26 substantially horizontal production passage having a first end connected to the production
5 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 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. ' '
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