8 November 2004 1 BORE SELECTOR I nvention background Cpen ter Z&@f are
used to install, retrieve and work on conventi onal subsea ?g*ﬁﬁ e

At the bottom of such risers can be found an energency dlsconnect 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 Eﬁxgﬁﬁﬁq% ieggs for the production
tubi ng and for tubing annul us acceg W % vent of deeper water
systens, this has led to the use of nonobore riser systens which require a

bore selectjon device for (i)ressure, wireline and coiled tubing access to
ei t her chri Btvpisioprhackgseund There are advant ages associated with having a
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fail safe Eroductlon fail safe_to appul us, %Hng position
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invention, there is provided a bore selector conprising a sealed housing
in which an unseal ed QUIde |s nount ed for plvotal nnvenent into sel ective

alignment w.th ea ch.of, a pluralit or es; elng
con%ected t gOHHFE aﬁﬂ gnpgg%aﬂ?gs IHF G c0 Wgﬁ %?Weggﬁ ﬁ?@%t h
through a sg@buétivrt AHINOURE Nr &@blh@adnnﬂﬁlseﬁ%e&f Wwhe tﬁ%eeﬂiv'eﬁt BPQIeEﬂyé?nﬁgter

externally of the
systems, this has led to the use of monobore riser systems which require a bore selection

device for pressure, wireline and coiled tubing access to either christmas tree bore.

‘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



" seal ed housing, the externally positioned end being provided with a grab
formati on or being connected to an actuator stem extensi ENTEMBEEAERENt of
the stem and the guide. For exanple, the bore selector may be noved into
alignment with either a production bore or an annulus bore of a
conpletion, as desired. The stem may be & standard ROV nmanual operated
gate val ve operating nmechanism The 8 Novenber 2004 2 ROV operation could

be via t | ], tuatjon. |n.additi o
ot em and. boRiB SheratSt ceudPr g loBem ol BEG pbibfon, PHORARIGH St Buittard”
appl i cant s) (j§AReRCandUSHRtel Sask&Qedlirg febitholiyqas SV AR fréA \thd ¥pplicaiit)dag be

envi ronnment . Tls”:tl s arrangenent provides a reliable, flexible and field
proven desi gsed tb isdate thobat sglector edvity froat ihgenyironrments {ldya areapgeraent provides

hydraulically actuated, T em nmay be biased as desired to provide fail
saf e operat?B‘?llagic’gﬁ@%Fcﬂ“geféeﬁﬁr@tv Xfislgnt_he production bore position, to
annul us pgsition, or to any other position. 10 Additionally or
alternatively, the hydraulic circuitry of the stem actuator nmay be |inked

to that of Arldgioneliponelteruativels thegemiaty bobydraditaly agfuatehe Thersters ataydreor
Is linked, to the retainer valve functions or exanpl e . autonmati cal

poi nting t hBapgh & ‘i‘?ﬂr@ fopproxy e\fﬁ?ﬁ#é\?@‘?m% ?/étilc irbgreo ge%{qrfto %hq VO%'W@W i’x%apen,
or allow ng : ﬁ'% : NS 0P et Sdsitidn. bot h ret ai ner val ves are
open, or poPﬁéf}{lﬁrb’stg%&ﬁ%e IaSlst%M\’/gI ve ?o oplgélsli fn both are open). 15 A

further alternative is to nechanically link the bore selector for actuation
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that of the retainer valves, so that pbsitioning of the bore selector is linked to the retainer
valve functions (for example autématically pointing the bore seleétor at whichever valve
is open if only one is open, or aﬂowing_ bore _sele_ction_.by the oberatgr if bofh retainer
valves are open, or pointing at the last valv_é'r to 'opén‘ if both are open:).'
A further alternative is to mechanically link the bore séléctor f@r actuation by one of the
rétaihéf valve actuators, i.e. the :Ste'i;.a. actuator is one of the retainer valve actuators. For
example, if the bore:_-s‘élebtor‘ is -méchémiééllf lmked to the production retainer va_lvc,
| opening that valve could be Mgcd to cause &1e bqfe : selectorAto point to ﬂié production
20 bore. Con\?ersely, closing the'r prodﬁc’:ﬁon retainer vaIve Would then cause the mechaﬁiczﬂ |

linkage to align the bore selector with the annulus bore.

The bore selector is preferably a siinple 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.



exanple, if the bore selector is mechanically linked to the production
retai ner valve, opening that valve could be arranged to SlREMhas 288¢¢
selector to point to the production 20 bore. Conversely, closing the
production retainer valve would then cause the nmechanical |inkage to align
the bore selector with the annulus bore. The bore selector is preferably a
sinple non-sealing tube or guide. It nay be hinged for rotation at the top
of the selector. At the bottomof the selector a suitable |inkage such as a
25 pivoting yoke or saddle may be used to transmt the horizontal stroke of

the stem i npQidihifescdMidilbN e PYalw@ns0f the selector. The |inkage must permt
vertical hel gf’ut change as well as " horizontal stroke Further preferred

f eat ures aniigt dnisagdimgrinmatis fepresentition of @ berst sabestornanlngdying thpdnveghon,
foll owi ng description of illustrative enbodi nen ' reference to
the draw ng§oRase HirsR amigrels‘?sleéfa ‘B&EIE‘FY%?‘T’ %Iﬁb%fr{&fj ??“egfl?)%g\e’mmrfﬁg’r?i gure 1
s a di a0rARTRLL § if SRASARbR Al of ke Bkaef or embodying the

I nventi on, nnect ed between a nonobore riser, a retainer valve block and
an EDP conn®igune 3 iSa Biogusaetignil view sketypicalhdvautig linearaictustos withdROX Y epnual

| i nkage; Figure 3 is a cross-sectional view of a typical hydraulic Iinear
actuator wi PMN9RE¥ / nmanual override; Figure 4 shows a nodified formof the

act uat or of gtl glyends ARddffledtban Bf HRAGa®r bLigdes; afodi ment in which the
stem actuator1s a retainer valve 10 actuator, with a nechanical |inkage

to the boreFigirect shiowsta dfurtkerlemsbmlimentainhwhish sthe estane racteton d¢ iantptaines sl ved

housing 1 120 \;I;,Mciztugtlo?, ‘,\‘I,\Qfl 5 Pnec hical ﬁgllcaeg% to the bore selector.

Figure 1 shows a bore selector 10 having a sealed housing 12 within which: an unsealed

gmde or. tﬁbc 14 is mou_nted on p‘ivots 16 near its upper end. A boss 18 is bolted and

' sealed to the housing 12 and contains a stem packing 20. An actustor stern in the form of

:'15 a smlple push/pull 'rd.d‘22 is slidable th'rou.glh'iﬁe boss '_18 and packing 20 and_ is connected

) .at'ints 'liimér‘_cnd to the tube 14 via a linkage 24, Tt_ie outer end of the rod 22 is provided
- w;th a gca‘l'):fo-m;'iatiéﬁ 2 -for aROV tooling package or other r'nanuai actuation means.

i :The bore sélecfbr 10 is_-éealingly attachéd at its upper énd_to a monobore riser 28, using a
.20 .“Speedlbc"“f“ cbﬁﬁécfoer, flange Vconr_tectorr or similar. The lower. end of the bore
éélcctof 10 is snmlarly connected to a :v'a.lve block 32 in which are formed an annulus bore
34 aﬁd a parallel pfodudtion bore 36. 'Retainer_ 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.



gui de or tube 14 is nmounted on pivots 16 near its upper end. A boss 18 is
bolted and sealed to the housing 12 and contains a stenlﬂd%%HqRP%ﬂiooﬁn
actuator stemin the formof 15 a sinple push/pull rod 22 is slidable

t hrough the boss 18 and packing 20 and is connected at its inner end to
the tube 14 via a linkage 24. The outer end of the rod 22 is provided wth
a grab formation 26 for a ROV tooling pagkage or other manual actuation
nmeans. The bore selector 10 is -sealingly attached at its upper end to a
nonobore riser 28, using a .70 " Speedl oc”"TM connector 30, flange connector
or simlar. The lower. end of the bore selector 10 is simlarly connected

to a val VeFE}%\? 3%%M§Qn%kﬁgu@cr IFydf'aQ)'ileﬂ‘ﬁ%a@@ct@Q@HIfd’fslh@%c?ZZ ?b%lr@l)q' aaihandl | el

producti on tal ner val'ves 38 and be used to selectively
open and chygsenbhraibonss RAaﬂﬂﬂc&ﬁgmeSpbmtmubhyucﬁhﬁyvhkmﬁmﬂlmc@BBﬁﬂbﬂ
connected at its J|ower end to _an EDP 42. 25 As shown nore clearly in figure

2, the |i nkRgalioioadin2ids0q %I@é“’ép@aﬁafﬂﬁ’sﬁaﬁ?rﬁg’xgmsﬁﬂf r3cstssbleamag
connect eds btdie uld! g&r.ité{(%} THPRATY Rlal Thled” nlvéileft! (6 ARBGAL da%cgég .

The ot her en 'S connected to the pus /p

hi nge pin éBeratidhén kienwant ofthyermlit failfurd. HEherstain Ethnson Isenercmkﬂ)l@qu;"rtr%d

I nto sw nging novenent of .the 30 tube 14 about the ots 16, so that the

| ower end EPTIPFRSSIONHBIbIAL pnyetisted| rgrrbaded pesitins Wé& dogsuidselersively3a or
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hydraul i c or fof 'the ro Ing of 'a stan

normel |y ugeskislly aedeiideinathgadtem vakoteion . n’(Hydrzfank:I@ctl@h%ﬁ)ﬂrnsb@daipistaB qeat ent
speC|f|cat|on no. 2343236. The actuator conprises a_stem extension 50
accessi blergaeied in a chamber 64 and acted on by hydraulic fiuid supplied via ports 65.

Figurc 4 is similar, cxceét that the stem extension 50 is threadingly received in the
compressmn hub 52, so that ROV/ manual ovemde is by the apphcatxon of torque to the
stem cxtensxon 50. .
s - T |
" In ﬁgure S the stem or rod 22 actuat@e thc productxon retamer valve 40, Whlch is a gate
valve as shown. Apmandslot (nnectJmGB crmerts rnr:zmtalmrmt of the yxod 22 :
into vcrtlcal movemcnt ofa oonncctlng rod 70 A further stem packmg 72 a.round the
connectmg rod 70 co—operat&c thh the packmg 20 to 1solatc the valve cav1ty 74. An
20" upper’ end of the connectmg rod is hmgedly oonnected to the hnkagc 24, The valve 4045
shown in the open posmon, in which the lower end of the tube 14 is ahgned Wlth the
production bore-36. As the stem 22 moves the valve gate closed (to the left as shown) the
lower end of the tube 14 cwings to the right, into alignment with the annulus bore 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.. The-linkage 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



5 outside the actuator body for ROV / manual |inear novenent, to provide
override operation in the event of hydraulic failure. Thé& Nevemker284i on
50 is lockable to a spring conpression hub 52 in retracted or extended
positions by | ocking dogs 54 selectively engageable in recesses 56, 58.
The | ocking dogs 54 are operated by a camgspindle 60 coaxially received in
the stem extension 50. Hydraulic actuation is by a piston 62 to received

i hanb 64 d  ed h i, flui. | i i 66
Houro a1 dhe prnaRpoSioR iR i vl ofnd pbifien dRRESH Xt RpBStaI% ¢ =
received i gncfsﬂfon IR@ERL SO to theBuTFaoe ot AndthéireROM locarmimial override is by

the application of torque to the stemextension 50. . 15 in figure 5, the-
stemor rod 22 actuates the production retainer valve 40,--which is a gate
val ve as shown. A pin and slot connection 68 coverts horizontal novenent of
the rod 22 into vertical novenent of a connecting prod 70.' A further stem
packing 72 around the connecting rod 70 -co-operates. with the packing 20
to isolate the valve cavity 74. An 20 upper end' of the connecting rod is
hi ngedly connected to the |inkage -24. The valve 40_is- shown in the open
position, in which the |ower end of the tube 14 is aligned-wth the
production bore-36. As the stem 22 noves the valve gate closed (to the left
as shown) the Ilower end. of the tube 14 swings to the right, into
alignment with the annulus. bore 34, as indicated in broken lines. 25

O her forns of nmechanical |inkage between the val ve stem 22 and the tube 14
will be -readily. apparent.. TheAi nkage could.. 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 position (annulus or



production bore sel ected, whichever is appropriate), for exanple by
spring such as 76 30 shown in the actuators of figures 8 §rNP‘ﬁ-‘meﬂ'2§QﬂI|t|on

to all of the above, the operating mechanismcould 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 posi 'lt\bgn I'ndi cating signal to the surface or another renote

| ocati on. 2004 6 CLAMS 1. A bore selector conpri si ng a seal ed

housing in wh1 ch anpouwhs d o f vot al mant i nto
sel ective alignment w t%ggcoﬁ#ﬂg é?uggllﬂ?‘%&go In vﬁ%‘?}g@""é °qlq 9 iy moyakgd bl e
st em bei ng cdrppiyrElimovedng ugusdenbtve aligmsat \S'H.h €achiof @iphlr2liP YEHERL; f,m@t em

extending th in the h ing so that an_end of the stemis
posi ti oned exrﬁ‘ék?"%é ?‘gma"e%“gt%ém%é%ﬂo &’d‘hﬁo&!&fﬁeﬁa capsgesaid pizpighpioyemeni tectaml end
bei ng provi dedttenidin ﬂa'o@ﬁd)sd‘aDﬁartaé h&WRingQb Mm%&%@&%&g I)(%ngcﬂxeé‘%}( eﬁ'ﬂg@¥0r

st em ext ensi o f or \{lemant of the stemand the guid
as defined i@ élFea%eﬁ{rg RIS Hhe sxipraaliyasitiensd erdbeing provided withoegrab éehmghbe
val ve oper at iofgeidB ehaRéedlo ana%tuat%r?@hecx&'ﬁhgxﬁ'c?;no%%mg&f ?fe:,?gaac | gﬁlgc 2

which is hydraullcally oper at ed ) bore sel ector
preceding claimwhich is biased to provide fail safe operation to a

predet er m ned posi o) l.e AS def.i.ned in a recedi ng
cl ai m conpri gl ng yg elﬁgtdg\largcéjl%tﬂg& w ciaﬁ?ed COIBPHING éu?t?’@‘"ayggly

ri ser retai neperatg gats ,»alsoopdraingpnmhmsrm ng of the bore sel ector
3. A bore selector as defined in clait 1 or 2 which is hydraulicaily operated.

4. A bore selector as defined in any preceding c]zum which is biased to provide fail

- safe opcmuon 1o 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 the

* drawings.



is linked to the retainer valve functions. 6. A bore selector as defined in
any of claims 14, wherein the |linear actuator conprises &Naveatberg@f@d ner
val ve actuator. 7. A bore selector as defined in any preceding claim
wherein the guide conprises a non-sealing tube. S. A bore selector as
defined in any preceding claimwherein the guide is hinged for rotation at
the top of the bore selector. 9. - A bofe selector as defined claim8
wherein at the bottomof the guide a linkage is wused to transmt the
stroke of the steminto swinging notion of the guide. 10. A bore sel ector
substantially as described with reference to or as showmn in the draw ngs.
8 Novenber 2004 7 BORE SELECTOR Abstract A standard ROV / nanual gate val ve
operating nechani sm (18, 20, 22) i BORERSELBCGHOB a bore selector 14

bet ween the production 36 and annul us 34 bores of a conpletion. The ROV
operation could be via torsion or |inear action. The positioning of the
selector may be hydraulically |inked pgsitdte functioning of retainer val ves
38, 40. Alternatively, the operating nmechanism mybe for one of the

retai ner valves, with a mechanical |inkage for actuation of.the bore

sel ector. FAGtanHard ROV / manual gate valve operating mechanism (18, 20, 22) is used to move a

bore selector 14 between the production 36 and annulus 34 bores of a completion. The
ROV operation could be via torsion or linear action, The positioning of the selector may
be hydraulically linked to the functioning of retainer valves 38, 40. Alternatively, the

operating mechanism may be for one of the retainer valves, with a mechanical linkage for

. actuation of the bore selector.

lFig, X1



