8 Novenber 2004 1 BORE SELECTOR I nvention background Cpensgpier rlzﬁ@f are
used to install, retrieve and work on conventional subsea ﬁ??g*ﬁﬁ ees.
At the bottom of such risers can be found an energency di sconnect package
(EDP) which includes a connector for eneLgency rel ease of the riser from
the Christmas tree and optionally, retainher valves on the riser bores to
automatically close and retain fluid in the riser. Conventional christnas
trees frequently are configured to gﬁy ghq% ieg s for the production
tubi ng and for tubing annul us acceg g @ﬁg 3 % ggvent of deeper water
systens, this has led to the use of nonobore riser systens which require a

bore selectjon device for (E)ressure, wireline and coiled tubing access to
ei t her chri Btvpisioprhackgseund There are advant ages associated with having a

si npl e bore ' ' ' LS %ﬁ@; . e '
rre(r:rﬁani sm O@ﬁﬁ%ﬁﬁgﬁggﬁgaﬁ%‘?ﬁﬁﬁ# e r(gr?io%%@%%@@ﬁbl%%\%ﬁh%#g@@
f1exi bl e toAt the mtitetnoofesush ofsers atn by fowfuinr enagéryi digonm@ padkaghRIPBUkhich
fail safe 1to production, fail safe_to apnul.us, provi (ﬂliﬁng position .

i ndi cat i on BFUERATRPPLOT IR RIBDIY IYlFaike ¢ 55 fiom e SHemay fpe wnd ptionslbhs.

Summary of fehndr RMIQEE diPe gigcg%ﬁvi%é Wﬁﬂ&ﬁ?ﬂéaﬂiﬂ B ARNEGH Rfid i¥he er?s ent

i nvention, there is provi a bore selector conprising a seal ed housing

in which an unseal ed guide is nmounted for pivotal novenent into selective
alignment w.th each.of, a plurality of bores; | i nearly novahl st.em bei ng
connect ed t OQﬁﬁﬁaﬁﬁdgﬂng$hﬂ§gi ‘FBQBBVSthoﬁgﬁgﬁgﬁ?,%?Weggﬁeﬁ?@%t hdf*fig
through a sg@ludtiont ASHidPusd NBr SebihRainnafhisendeef WhE hbeibvest BPebp@NGter
externally of the_ sealed housing, the externally positioned end being

provi ded wi $teEsgthiphasoledde iimusgrof menabgrectsen sesterds rhicknreawiraiatbore selesfron
extension fgar. . -1 I . l.e, the bore
sel ect or mag‘j/)c'r éegqﬁ\;g%ﬁrf’r%&%?l g&n%eﬂﬁ? &%@%%g@?ﬁ}ﬁhg@%%%%ﬁgﬁge&m&bor e or an

annul us bore of a conpletion, as desired. The stem may be a standard ROV

‘There are advantages associated with having a simple bore selection device which is
located on the EDP. The operating mechanism of this device should ideally be reliable, field
proven and flexible to the customers operating requirements i.e. manual, hydraulic, fail safe
to production, fail safe to annulus, providing position indication or automatic operation

linked to the retainer valve functions.

Summary of the Invention

In accordance with an aspect of the present invention, there is provided a bore selector
comprising a sealed housing in which an unsealed guide is mounted for pivotal
movement into selective alignment with each of a plurality of bores; a linearly movable
stem being connected to the guide to cause said pivotal movement, the stem extending
through a seal in the housing so that an end of the stem is positioned externally of the
sealed housing, the externally positioned end being provided with a grab formation or

being connected to an actuator stem extension for movement of the stem and the guide.

For example, the bore selector may be moved into alignment with either a production
bore or an annulus bore of a completion, as desired. The stem may be a standard ROV /

manual operated gate valve operating mechanism. The



" manual operated gate val ve operating nechanism The 8 Novenber 2004 ROV
operation could be via torsion or |inear actuation. In ad8iNeGmbesZifidar d
gate valve UV stem and bonnet gasket sealing technology (as avail able from
the applicants) can be wused to isolate the bore selector cavity fromthe
environment. This arrangenent provides reliable, flexible and field
proven design. 5 Additionally or alternatively, the stem may be

Chi e oper at RO GPEHRNS b be SHERRT pb Tosel GRS PORRh e s ud BT

saf e operat 0 uctlon ore

annul us posgji} @am Ald BeAnBNYasREtN@ATINROBERHo b9 avidblel fedialthe/ agplicants) can be
alternati veP{v, trt?e hydr aul %/c Ci rcur%?try otgjgtytge st em act uat or I?%y be |inked

to that of usddetonsﬂaemmbaralsvlegpr sity lievm thosnvirentherny. dihis feangenentpegadasor
is linked, to the retajner Ive functions (for exanple automatically

poi nting th%rﬁti’tbge fdexi Let fhey‘? ‘i E™ valve is open if only one is open,
or allow ng bore selection. by the operator if both retainer valves are
open, or pointing at the |ast valve to open if both are opeg%h 15 A
further al tmidatomey 3 alt@'nmlpanh@abmynw bk hydraulinatly ageniedt dherséam may et i on

by one of the talner val ve. ste ctu .on

the retai nebiased % %H?%E&HP?dag@rsa 8)?8%?(31 Oﬁtil ?’ﬂ g%pg ?% ﬁiuctlgn%ore
mechani cal | fEshﬁ‘o d 1200 ofef fdsitedn. val ve, opening that val ve
coul d be argcégﬁg@gqggﬁlglz}tusesﬁtog glgﬂ?e 2& ec osr tno point to the production 20

bore. Conversely, closing the productlon retalner val ve woul d then cause

t he mechanical..|inkage to align eboesel L, W.th the annu

The bor e Bepdsitisalte oprisrartief tir HRHE ROHEE s e abiiaf B b Xk &,

be hinged fgf, oF %%wﬁ%&veg%otﬂ peitibiiRg BEHRMRE seléitor Beinked {00 Qétmh&e
I n

selector a SUIta age such as a 25 pivoting yoke or saddl e may be
used to translve tﬁmdmenm(formamate atenkizally peinting therhare seleatoreat vslmhrgrrrrgﬂve

\,\”gf : OQSOf t{]seogeenl &"Ce[ y 'ong r1]s;e o;lnelnr,] i§)‘E“%’1ﬁomJStbd?e sg ttlo\{le{)t | Ceacl)p\'31‘.'16"(019{}I bo(tlg] Ll TS

valves are open or pointing at the Jast valve to open 1f both are open)

15 | ‘
A further alternative is to mechamcally link the bore selector for actuation by one of the
retamer valve actuators ie. the stem actuator is one of: the retamer valve actuators. For
example, if the bore belector is mechamcally lmked to the- ‘production retamer valve

| openmg that valve could be arranged to cause the bore selector to point to the productlon

20 bore. Conversely, closing the production retainer vaIve would then cause the mechamcal |

linkage to align the bore selector with the annulus bore.

The bore selector is preferably a simple non-sealing tube or guide. It may be hinged for
rotation at the top of the selector. At the bottom of the selector a suitable linkage such as a
25 pivoting yoke or saddle may be used to transmit the horizontal stroke of the stem into the
swinging motion of the selector. The linkage must permit vertical height change as well as

horizontal stroke

-Further preferred features and advantages of the invention are set out below in the

30 following description of illustrative embodiments, made with reference to the drawings.



hori zontal stroke Further preferred features and advantages of the

I nvention are set out belowin the 30 follow ng descrlpthﬁNﬁﬂﬂm’2°°4
illustrative enbodi ments, nade with reference to the draw ngs. 8 Novenber
2004 3 Brief Description of the Drawings Figure 1 is a diagramatic
representation of a bore selector enbodyifg the invention, connected

bet ween a nonobore riser, a retainer valve block and an EDP connector; 5
Figure 2 is a sketch showing details of the stemlinkage; Figure 3 is a
cross-sectional view of a typical hydraulic linear actuator with ROV /

manual  oveihideeskii gﬁﬁlﬁoﬁth%m' grodi fied formof the actuator of figure
3; and Fi gu?}geg e further enbodiment in which the stemactuator is a

retai ner vaFjgre 10158mﬂmgtaumatw ltebreaerrtﬁmiﬂafpf %:éprel salgcigrecrlopdying therievention,

sel ector. Figure shows re sel ector hayv, e ng 12
within whi cﬁg%HPCE?ﬁééE‘tYe&Ei“ﬁ%ﬂ Raregeen s tins TalelioRP ad 85 Ebﬁ%"{a‘%%l near its
upper end.g @x%éﬁ skc&h%b&ﬁ%&@ﬂlso?ﬁ%s@anh&égee housing 12 and contains a

st em packing n actuator stemin the formof 15 a sinple push/pull rod
22 is slidabigure Bioaglost-sretibua yiev8ofmypisaldioidraylic dingarcrciugtos SAHRPEd maanali t s
inner end to the tube 14 via a |linkage 24. The outer end of the rod 22 is

provi ded \/\PFFF“&‘G'grab formation 26 for a ROV tooling package or other

manual act uﬁ%&@4@ﬁ%\9§amBhﬁieﬁ%ﬁn%?th%%E@ﬁtoﬂ-Qfﬁ@reSeahding'y attached at its
upper end to nonobore riser 28, using a 70 " Speed| oc" TM connect or 30,

fl ange conn®iguwe Soshawsra | farther Térebddinsent, inewkichf the Iséenb Fedlats | ie @t Tfaingy valve

simlarly connected to a vaIv bl oc 2 h are fornmed an annul us bore
34 and a phesiupter Wity meehagc BP]éag§g aﬁé’toéelsﬁerco\’fal ves 38 and 40 nay be used

to selectively open and cl ose the bores 34 and 36 respectively. The val ve
block 32 is connected at its lower end to an EDP 42. 25
Figure 1 shows a bore selector 10 having a sealed bousing 12 within which an unsealed

gulde or tube 14 is mounted on pivots 16 near its upper end. A boss 18 is bolted and
_ sealed to the housmg 12 and contains a stem packmg 20. An actuator stem in the form of
:'15 a smlple push/pull rod’ 22 is shdable through the boss 18 and packing 20 and is connected
at 1ts inner end to the tube 14 via a linkage 24, The outer end of the rod 22 is provided

| : w:th a grab formatlon 26 for a ROV toolmg package or other manual actuatton means.

The bore selector 10 is seahngly attached at its upper end to a monobore riser 28, using a
.20 "Speedloc"TM connector 30 flange connector or sumlar The lower. end of the bore
selector 101is snmlarly connected to a valve block 32 in whxch are formed an annulus bore
34 and a parallel production bore 36. Retamer_ valves 38 and 40 may be used to
selectively open and close the bores 34 and 36 respectively. The valve block 32 is
connected at its lower end to an EDP 42.
25
As shown more clearly in figure 2, the linkage 24 comprises a yoke or saddle having a
bifurcated end 44 connected to the tube 14 by trunnions or similar pivoted connections 46.
The other end of the linkage 24 is connected to the push/pull rod 22 by a hinge pin 48.
The linear movement of the rod 22 is therefore converted into swinging movement of the
30 tube 14 about the pivots 16, so that the lower end of the tube 14 may be aligned with

either the annulus bore 34 or the production bore 36.



As shown nore clearly in figure 2, the |inkage 24 conprises a yoke or

saddl e having a bifurcated end 44 connected to the tube PNYFMBELA08ns or
simlar pivoted connections 46. The other end of the |inkage 24 is
connected to the push/pull rod 22 by a hinge pin 48. The |inear novenent
of the rod 22 is therefore converted into sw ngi ng novenent of the 30 tube
14 about the pivots 16, so that the | owey end of the tube 14 may be aligned
with either the annulus bore 34 or the production bore 36. 8 Novenber 2004
4 Figure 3 shows an alternative -hydraulic linear actuator for the rod 22,
being of a standard type normally used to actuate a gate valve and nore

fully deSCivigShﬁQ 31 o aR2ERhGv SRRk fﬁlﬂédrfqau%r f&%ﬂé?e@zz,mﬁlg%%%n%g

conprises a 3stem extension 50 accessible fromb5 outside the actuator body
for ROV /| paruabrhilheascdnoy ecestt a gate pratwe etel ovee rfullep desprdredt inoGBi pattie
event of hydraulic failure. The stemextension 50 is |ockahle to_a spring

conpr essi ofPcatioN; 19. 23432361 JheAcUBlor SAFRTS ST SHLenB\PR| Haerirgiblio fams 4

sel ecti vel ¥, e008GLQ0 fol Bol? 165 3P Fomartfl 1HIE: LRRKIIG, 49050 Tle Unrride

operated by a cam spin coaxially received In e stem extension 50.
Hydraul i c agératibh ¢ thieseviyt of hytdghilio fAlre. t Therstariextedsion 58 ic hekibde tdoa st
acted on by hydraulic fluid supplied via ports 66, Figure 4 is sim]ar,
except t haFOmREESEOBMWX % ik r@wcgé qrsweﬁlfi%cga?%@w by deskingidegs 1heelectively

conpr essi on . ' Ldenl e -l gatd-on of
Corque: to. PRERRln Petctllo, S TneTHGH aRCE! oyl by elP R AR &
actuat es t bgafisipguctdied methai sian exdne@n4, - Hydrailici &xtwatipatie byvalpigonss2
shown. A pin and slot connection 68 coverts hori zontal povenent of the rod
22 i nt ol &eceived ingwhambercdand acled an x hydgilis faad sepplied Viaparsdo. st em packi ng
72 around the connecting rod 70 -co-operates. with the packing 20 to

I sol ate the valve cavity 74. .An 20 upper end' of the connecting rod is

hi ngedl y ceqhgeteds shnildeetdepk 8@e thedtemThensivny 50 46 threadisfigwecdived fie dapen
posttion, ;Qm\ghrécgigthgg 5|2?;Aclxe trhate' Egvolf;n;l:t]ugi éw%?r?delig blysthe(;jl Lgl) incgtci_ic‘;nm:)tl tgquuQ %o the
:s_t'eiri Q);ig;:né}on-SO. L . - EE.

" In ﬁgure S, ._ﬂ‘m- stem or rod 22 aculfait,@e; the _pfodﬁdﬁon 'x_‘etajﬁqr' valve 40, which is a gate
valve as shown.Apm and slot (rmect'lm 68crmerts rnr:lzrntal aovement ofthe md 22
into vcrtlcal n_;civpmc_nt_ ofa connecting g:qd 70. A further stem ﬁaéﬁﬂ_g’ 72 ‘around the
connectmg sod 70 _-éo—operatgc'v‘vith the packing 20 to iéé)lé.tc the valve _ciavity 74. An

20 upper end: of the cofnecting rod is hingedly connected t the linkage 24. The Valve 40.is.
shown in the opéﬁ posiﬁ'on, in which the lower end of the tube 14 is ahgnedmth the
production bore-36. As tﬁe stem 22 moves the valve gate closed (fo the left as sﬁown). the
lower end.of the tube 14 swings to the right, into alignment with the annuius: _ﬁorc 34, as
indicated in broken lines.

25
Other forms of mechanical linkage between the valve stem 22 and the tube 14 will be
- . readily. apparent.. Thelinkage could. instead be with the annulus retainer valve 38. The
stem 22 and/or the tube 14 can be biased to a particular fail safe position (annulus or
production bore selected, whichever is appropriate), for example by a spring such as 76
30 shown in the actuators of figures 8 and 4. In addition to all of the above, the operating

mechanism could be configured with a position indicator for the ROV or a diver to view



production bore-36. As the stem 22 noves the valve gate closed (to the left
as shown) the lower end. of the tube 14 swings to the ri §i¥oveniies 2004
alignment with the annulus. bore 34, as .indicated in broken lines. 25

O her forns of nechanical |inkage between the val ve stem 22 and the tube 14
will be -readily. apparent.. TheAi nkage gould.. instead be .with the
annulus.. retainer valve. 38. The stem 22 and/or the tube 14 can be bi ased
to a particular, fail .safe si,tion nnul.yus or... pr. tiaon bor.e sel ected,
whi chever i apprbpprfioe o RS PO ite” b oS e R ReHER 38 SRIGTEERAS
the actuat f3;iRh ihdightifSsighad Bkt sulfibeafdhtheteindtclobatdn. t he above, the
operating "nechanism could be configured with a position indicator for the
ROV or a diver to view 8 Novenber 2004 5 the actual position of the bore
selector. The position indicator can optionally send a position indicating
signal to the surface or another renote |ocation. 8 Novenber 2004 6 CLAMS
1. A bore selector conprising a sealed housing in which an unseal ed gui de
is nmounted for pivotal novenent into selective alignnment with each of a
plurality of bores; a linearly novable stem being connected to the guide
to cause said pivotal novenent, the stem extending through a seal in the
housing so that an end of the stemis positioned externally of the seal ed
housi ng, the externally positioned end being provided with a grab formati on
of being connected to an actuator stem extension for novenent of the stem
and the guide. 2. A bore selector as-defined in claim1 conprising a
standard ROV / manual operated gate val ve operating nechanism . 3. A bore
selector as defined in claiml or 2 which is hydraulically operated. 4. A
bore sel ector as defined in any preceding claimwhich is biased to provide
fail '



safe operation to a predeterm ned position. 5. A'bore selector as defined
in any preceding claimconprising hydraulic circuitry |i Sidevemban@P4ulic
circuitry of riser retainer valves, so that positioning of the bore
selector is linked to the retainer valve functions. 6. A.bore selector as
defined in any of clains 14, wherein the |6 near actuator conprises a riser
retainer val v& ra%gt-uator. 7. A bore selector as defined in any preceding

cl ai mwherein \fbﬁ.xi de conprises a non-sealing tube. S. A bore selector

as defined i m anysffcecsel Is i ae guide is hinged.for rotation
at the top of the bore gg%éﬁggﬁwgﬁdl@g@%ﬁs@lw&? WALk F eSS moantsds
wherein at t Her byptabmowédmarh éntg séletdiva aligmieap®ith sachwTaGldraity bAPSEL: ta Kk
stroke of thqng‘;a%gg ithE] elswi ‘{r,]ﬁ%lpn‘g Jg?tion of the guide. 10. A bore se ect or
substantial |y ag describet Rt e too g rfuidle 18 capsegidspigasal mevement, theamimgs.
8 Novenber 2@R€ndinBOREuGSRL EETERhARSIIAGH thht 84 aRPe : tevalve
operating mec? ni srr‘}eéi}& .20, 22) issiifs%gd_ t(t) nove aﬂe%éég@%%gfg Tally :
bet ween the {5 g‘b‘iﬁ?ﬁ‘ oustnga i cxirmAliypogiionsdread beifig aravided vathi ograb ThrmatiROV
operati on coukrdeiRe cMimcth®@fcSd ' ' pesi tioni ng of the

il c¥imdcr osalnoéanﬁforgﬂcﬂxe&{enﬁﬁxté fo?%ovgltﬂgnt.og‘ém 5*’3“? @?cgtlhﬁg'l“d?/al ves

sel ector may be ﬂydraul ically linked tot unctr oni
38, 40. Alternatively, the operating nechani sm maybe for one of the

retai ner val yes, wi [ i.nkage for actuation of_the bore
sel ector . Fi g._ 8 W bleBe RN Edned 'HTKAAS comprsing a standard ROV / manual
operated gate valve operating mechanism,

3. A bore selector as defined in clait 1 or 2 which is hydraulicaily operated.

4, A bore selector as defined in any preceding claim which is biased to provide fail

~ safe operation to a predetermined position,

3. A bore selector as defined in any preceding claim cormprising hydraulic circuitry
linked (o hydraulic circuitry of riser retainer valves, so that positioning of the bore selector

is linked to ghe retainer valve functions.

6. A bore selector as defined in any of claims 1-4, wherein the linear actuator

comprises a riser retainer valve actuator.

7. A bore selector as defined in any preceding claim wherein the guide comprises a

non-sealing tube.

8. A bore selector as defined in any preceding claim wherein the guide is hinged for

rotation at the top of the bore selector.

9. - Abore selector as defined claim 8 wherein at the bottom of the guide a linkage is

used to transmit the stroke of the stem into swinging motion of the guide.

10. A bore selector substantially as described with reference to or as shown in th

- drawings.





