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Open water risers are used to install, retrieve and work on conventional subsea christmas 

trees. At the bottom of such risers can be found an emergency disconnect package (EDP) 

which includes a connector for emergency release of the riser from the christmas tree and 

optionally, retainer valves on the riser bores to automatically close and retain fluid in the 

10 riser. 

Conventional christmas trees :frequently· are configured to have dual bores for . the 

production tubing 31).d for tubing annulus access. With. the advent. of deepe~ water 

systems, this has led to the use ·of m~nobore riser systems which reqllire _a bore selection 

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

There are adval1tages associated With having. a simple b9re selection _device which is 
. . 

-located on the EDP. The opera~g mechanis~ (;fthis ~Vice showd ideally :be reli~blt; 
. . . . . 

field proven ~d flexible to the customers operating reqUirements i.e. manual, hydraulic, 

20 ndl safe to prod~ction, fa:il safe to annulus, providing· ~osition indication or automatic 

operation linked. to the retainer vaive functions. 

Summary of the Invention 

The present invention provides a monobore riser bore selector comprising a sealed housing 

25 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 

30 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 I manual operated gate valve operating mechanism. The 
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ROV operation could be via torsion or linear actuation. In addition, standard gate valve 

UV stem and bonnet gasket sealing technology (as available from the applicants) can be 

used to isolate the bore selector cavity from the environment. This arrangement provides 

a reliable, flexible and field proven design. 

Additionally or alternatively, the stem may be hydraulically actuated. The stem may be 

biased as desired to provide fail safe operation of the bore selector to the production bore 

position, to annulus position, or to any other position. 

10 Additionally or alternatively, the hydraulic circuitry of the stem actuator may be linked to 

that of the retainer valves, so that positioning of the bore selector is linked. to the retainer 

valve :functions (for example automatically pointing the bore selector at whichever valve 

is ·op_en if only one is open, or allq~g. bore _selection. by the operator· if ho~ ·retain~· . 

valves are open, or pointing at the ~t valve to open if both are open).·· 

15 

·A. fuither 8Iterp.ative is ~- mechanically little fue ho.re ·sel~tor for acluation by <;>~e of the 
. . . . . . .· . . . 

ret&ner valve' actuators, i.e. the ~ein actuator iS oi.ie pf·th(; retainer valve actUators. For 

example, if the bore. s~leetOr·. is ·mec~~lf. ~ed :fu _the production. re~et v~ve, . . . .. . .. 

opening that valve ~uld be 8rranged to. cause the hore :selector to p~int to the production . . . . . . 

20 bore. Conversely, closing the· product:l~n ·~er ~ve we>uld then Ca.use ·the m,echailical 

linkage to align the .bore selecfor With the annul~ bo~. 

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. 
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Brief Description of the Drawings 

Figure 1 is a diagrammatic representation of a bore selector embodying the invention, 

connected between a monobore riser, a retainer valve block and an EDP connector; 

5 Figure 2 is a sketch showing details of the stem linkage; 

Figure 3 is a cross-sectional view of a typical hydraulic linear actuator with ROV I manual 

override; 

Figure 4 shows a modified form of the actuator of figure 3; and 

Figure 5 shows a further embodiment in which the stem actuator is a retainer valve 

10 actuator, with a mechanical linkage to the bore selector. 

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

guide or tu~~ 14 is mo~ted oi:i pivots 1~ near its upper end~ A hos~ 18 is bolted and 

sealed to the houshlg 12 and contains· a siem·pack:ing 20. An actuator stem in the form of 
. . ·' . .. . . . .. 

15 a shnple pll$h/pull rod 22 is slidable through.the boss 18 and packing 20 and is connected 
·.·· . . . .: 

-at)ts inner end tO th~ tube 14 :via a ~ge 24.· The outer end of the rod 22 is provided 

:w1tii. a grab f~rmation 26. for a R9V toolliig package or ·otherinanuai actuation means. 
-. ~ .. 

· The. bore s~lectbr t9 is .sealingly attached at its upper end to. a monobore riser 28, using a 
. . . 

~o "~peedloc"TM conn~or 30,. flmige co~ector or ~imilai:. The lower. end of ·the bore 

25 

selector 10 is simitar~y c~nneeted to a valve biock 32 ui which are formed an annulus bore 

34 and a parallel production bore 36. Retainex: 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. 

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 COilllected 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. 
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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 more fully described in GB patent 

specification no. 2343236. The actuator comprises a stem extension 50 accessible from 

5 outside the actuator body for ROV I manual linear movement, to provide override 

operation in the event of hydraulic failure. The stem extension 50 is lockable to a spring 

compression hub 52 in retracted or extended positions by locking dogs 54 selectively 

engageable in recesses 56, 58. The locking dogs 54 are operated by a cam spindle 60 

coaxially received in the stem extension 24. · Hydraulic actuation ·is by a piston 62 

10 received in a chamber 64 and acted on by hydraulic fluid supplied via ports 66. 

Figure 4 is similar, except that the stem extension 50 is tbreadingly received in the 

compression.hub 52, so thatROV I manual override is by the application of torque to· the 
. . . . . . 

stem extension -50. 

.. . 

In figUre 5~ the- stem or rod 22 actuates the pi-odootion: retaiiier valve 40; which is a gate 
.. . . .. . . . . . . . 

valve as shoWii. A pin ~d slot_ conn~tion. ~nverts horizontd m~vement o( th,e rod 22 

into verticai·movement of·a ccinnectlng rod 70. A further ~em packmg .. 72 -~und the 
. . . . . . . . . . . . . . . . 

conriecting · rod. 70 co-operates. with the packing 20 to isolat~. ~e valve Cavity 74. ·ki_ 
. . . . . . . . 

. . . . 

20 lipper: ep,d· of the oonnecting rod. is hingedly connected ~ the lhtkage 24. the vaJ.ve. 40 is 

25 

show:n in the open position,. in which the lower "end o( the tube 14 is ~igii.ed. wilh; the 

production l:lore-36. As the stem 22 move8 the valve gate closed (to the left as shown) the 

lower end of the tube 14 swings to the right, into alignment with the annulus bore 34lt as 

indicated in broken lines. 

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 74 

30 shown in the actuators of figures 4 and 5. 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 

iiim~r 
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the actual position of the bore selector. The position indicator can optionally send a 

position indicating signal to the surface or another remote location. 
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CLAIMS 

1. A monobore riser 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, 

5 the stem extending through a seal in the housing so that an end of the stem is positioned 

externally of the sealed housing, the extemaily positioned end being provided with a grab 

formation or being connected to an actuator stem extension for movement of the stem and the 

guide. 

10 2. A bore selector as defined in claim 1 comprising a standard ROY I manual operated 

gate valve operating mechanism. 

3~ A bore selector as defined iµ. c1a~· 1 or 2 which·is hydraulically operated'. 

15 4 .. A. bore selector a8 defined·m. an.y_p~ed4ig c1aiin whicli is biased.to~provide.w1 safe . . . . . . . . . 

. opei:a,tion to a pr¢detennined position. . 
. . . . . : ~ ·. . -

s. . A. -l?OTI? ... s~tict~n;'.:· as . defineir fu ·any ·p~eding ·claim· c~mp~ing hydrauiic ·-~itcuitrY · . 
l~ed t6 hydrahlic" ~ircuitry of ~ser retairier vaiv~s. s~ fuat positi~Iifug ~f.the. bo~ -~lecto~ is 

20 llliked to the tetaiiier vaive functions. 

6. A bore ~elector·as defined in ~Y ofchlilns 14, wherein the lmear acttµttor comi>rises 

a riser retainer valve actuator. 

25 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. 

30 

9. A bore 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. 


