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Description 

This invention relates to a subsea riser for 
multiple bore wells. 

Multiple bore wells having multibore tubing 
hangers and christmas trees often utilize multiple 
tubing strings or "purpose built" multiple bore 
completion or workover risers. These multiple tub· 
ing strings provide access to each individual bore 
but in deep water locations the multiple tubing 
strings are cumbersome. Also, the specially built 
riser to provide access to each individual . bore for 
wirelining is very expensive. 

U. S. Patent Nos. 4,284,142 and 4,474,236 
disclose structures of the purpose built type of 
~ultiple bore completlontworkover risers. These 
structures provide the multiple bores extending 
completely through the structure so that access to 

· each bore is available at the water surface. 
~· U.S. Patent No. 4,291,724 discloses a flowline 

switching apparatus in which access to a plurality 
of individual flowlines is provided for through flow 
line (TFL) tools from a single connection at the top 
of the structure. This disclosure involves the rota­
tion of a cylinder structure with the flowllne extend­
ing therethrough being curved to register with the 
individual bores as the cylinder is rotated. 

U. S. Patent No. 4,319,637 discloses an orient­
ing system for running a multiple string tubing 
hao.ger for remote installation, such as an under­
water well. 

US-A-3780756 describes a switch which can 
interconnect a pipeline to one of two or more 
diverging pipeline sections. 

An object of the present invention is to provide 
an improved, reasonably priced subsea riser which 
provides communication between a single string at 

( . the upper end of the riser with Individual strings at 
\_,.the lower end of the riser. 

·· According to the present invention there is 
provided a subsea riser for connecting a multiple 
bore subsea wellhead to the surface, the riser 
comprising a string of single bore tubular elements 
extending, in use, from the surface to near to the 
wellhead, and, at the bottom of the string, a riser 
selector, the riser selector comprising a lower 
housing member having multiple, substantially ver­
tical bores therethrough spaced around the centre 
of the lower housing member, means for fixing the 
lower housing member to the wellhead, a tubular 
housing fixed at its lower. end to the lower ho1Jsing 
member, an upper tubular member Which is 
rotatably mounted within the tubular housing and 
projects upwardly therefrom, the upper tubular 
member and lowermost tubular element of the 
string being provided with means for fixing them 
together with a substantially vertical bore in the 
upper tubular member in register with. a substan-

tially vertical bore in the lowemiost tubular.el~ment 
of the string, the upper tubular member having ·a 
tubing extension extending · downwa.rdly through a 
gradual transition so ~.to' tenninate" at.it$ 'lower 

5 end with an offset · substantially vertical portion 
which can be selectively b_r91,1Qht. into register with 
different ones of the bores of the lower housing 
member upon rotation of "the upper tubular member 
relatively thereto; and ~the ·upper tubular member 

10 also having a: tubular skii:t ~hic.h .exten9s down~ar­
dly around the tubing . a#~11s19n .. a_r:id \vitl'.lin the 
tubular housing and .is" in ·$eating erig~gement" at "its 
lower end with the lower housing. member. . . 

The invention will be descri.bed now, by Vtfl}.Y of 
15 example only, wi.th particular. reference fo the ac-

companying drawings. In the drawings: 
FIGURE 1 is an elevation view of completion 
riser of the prior art. , . 
FIGURE 2 is detail partial longitudinal sectional 

20 view of the completion riser shown in FIGURE 1. 
FIGURE 3 is a sectional view taken along line 3- · 
3 in FIGURE 1. 
FIGURE 4 is an elevaticin view.. oLthe .imprpved 
riser of the present inventi~il; ··: .: ::.: .. '.~· .:, · .·.·. '.,. · 

25 FIGURE 5 is a detaii~c( i9n_gi~~dip~i ,,S,efii~rai 
view of the lower parf of th~.: ~ser.,, ·~b?~~..,Jn 
FIGURE 4 and include~,.F1(3U~J;.S.. 5A .. w.hicti 
shows the upper ·portioi).Qf )~~- rJ~~r "$eiect9r, ·sa 
which shows the inte~~~¥~e ·.or _off~~!'.ii9rtiQ,n :of 

30 the riser selector .. and· 5¢ ~~i9~ ~hP~~}~~,·l~wer 
portion of th_e riser selector;:·,,., >'. :::.:;: , ,,. ,, . 
FIGURE 6 is a transverse sectional, view taken 
along line ·6 ~ 6 irl°- FiG.uR.e . 5 ' t9 .: ~·~9~~,...the 
rotational stop structure: ' ·:. ·:._. · ,·_ .. : · .... : · .. 

35 FIGURE 7 i·s another. tran#ve~~--~~c#on~I :view 
taken along line 7 ~- 7 'in Fl$1.,1.AE. 5Jq. illu$trate 
the structure of the positiqn i~diba~,ng ~pp~r~t1,1.s. 
Riser 1 o illustrated iri . FlG!iRES 1. 2 'and 3 

discloses the completion :·~iser d.~cm:>,e~ .. FA.~.qy~,. ~'l 
40 which riser 1 o includes a plurality. of sections· 12 

which are connecied end to end to .provide coonec­
tion from the "water surfac_~· t~. a . ~µbsea. weilh~ad 
14. Each of sections 12 .includes an. outer tubular 
:housing 1~ and a plurality ... of ·irtrings' 18 which 

45 provide the connection from .Jl)e surtace., to the 
subsea wellhead 14. As ·best·$e~n' from· FiG:URE.'3, 
riser 10 includes" two striogs 1·~j1nd:;t~b.O,f iarg13 
diameter one string 18c.•ha~i:rig.··~-· $.iJp,~tlx_·.~.P,~ll~r 
diameter and. a plurality. Q,f .st~lqg~, ,()i -.coo:ti:ol ''!!()es 

50 1 Bd which extend through tu!;>ular' }1q~sf 1Jgs fffand 
are interconnected so th~(.~~ch strlng .. 1:a·.~nCt.q9n~ 
trot line 18d extends co~~inu&~s.!'Y .fr9m·' ttje'.. opper 
end to the lower end of ri$er 10> ttiis · strileture 
provides direct acce.ss through ~h~,tw,q, l~rge ~!am-

55 eter strings 1.Ba and H~b t<Hh~Jubing:.stri.ngs (not 
shown) within the weilh~ad: f·f··_for wirelina· and 
other operations nec~ssary for· c()rJ:lpl~tion, a:n.cr wor'." 
kover operation$. Each of $ecti~fo1~· ·f2 , is . a'. com-

·.':·. . ; . ~ .'• . . : 
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plate as$8mbly including all of the tubular mem­
bers therein to form the complete strings 18. Such 
structure is expensive and cumbers6ri'ie~ 

Improved riser 20 of the pre$8nt invention is 
shown in FIGURES 4 through 7. Riser 20 includes 
a plurality of sections 22 so that it extends from the 
surface to the subsea wellhead 24. Riser 20 is 
different from the risers of the prior art in . that the 
upper of sections 22 include single tubular mem­
bers 26 extending from the water surface to a point 
near subsea wellhead 24 with control lines 72 be­
ing on the exterior of tubular member 26 and 
preferably suitably attached or secured to member 
26 in a well known manner so that they are not 
damaged by the currents. The lowest section 22 of 
tubular member 26 is connected to the upper end 
of riser selector 28. The function of riser selector 
28 is to provide ready access to the interior of 
each of the well tubing strings within wellhead 24 
from tubular member 26 for completion and wor­
kover operations. 

Riser selector 28 includes upper tubular mem­
ber 30 having suitable means (threaded box) for 
connecting to the lower end of the lower tubular 
member 26, housing 32 surrounding all but the 
upper portion of upper tubular member 30, bearing 
means 34 between the upper end of housing· 32 
and tubular member 26, means 36 secured to the 
lower end of housing 32 and having means. 38 for 
qonnecting to the subsea wellhead 24, means 40 
fur limiting the amount of relative rotation of tubular 
member 30 with respect to housing 32 and means 
42 for providing an indication of the relative posi­
tion of tubular member 30 with respect to housing 
32 and connecting means 38. It should be noted 
that the improved riser 20 can be run with a 
christmas tree or a tubing hanger running tool on 
its lower end. 

Upper tubular member 30 includes upper ex­
ternal partial groove 44 which is positioned within 
flange 46 forming the upper end of housing 32, 
lower groove 48 in which split ring 50 is positioned 
to support flange 46 at the preselected level on 
tubular member 30, upwardly facing bearing shoul­
der 52, tubing extension 54 and skirt 56 both of 
which extend from the lower portion of annular ring 
58 which forms shoulder 52. Flange 46 is secured 
to bearing ring 60 having inner lip 62 and with 
upper thrust bearing 64 positioned between upper 
shoulder 66. on lip 62 and the lower surface of split 
ring 50 and lower thrust bearing 68 positioned 
between lower shoulder 70 on lip 62 and bearing 
shoulder 52. Tubing extension 54 at its upper end 
is centered with respect to housing 32 a:nd includes 
offset portion 54a in which tubing extension is 
gradually bent outward and then returned to a 
vertical position. This offset portion 54a of tubing 
extension 54 should be at least ten feet (3.0 

metres) long and is preferred to be ttiifw.:Jec:1t · (9.1 
metres) long· so .that" the "6~nd~ therein are' ~mooth 
transitions . an cf ;~llow . TFL.: tools : to : p~ss'.. tiiereth­
rough. Control lines 12·:e:o~h~¢t thro'.i'.i;g~ _fi~ng~. 46 

5 into bearing ring ·ao in positions; comtfl~rilcating 
with passages 74 tl")ereth(Oogh; and 'ianes :1e' con­
nect into the opposite. ~ri(f oi passages:"7:.[ ~nd 
extending downwardly. ·withirr:'h_dusi~g. ~2-:i~ sur­
rounding relation to skirt 5~::fo. dormeqt i~tci'hoosing 

10 ring or lower hou~lng member:?ij·fo to~municate 
with passages so whicl'l _·~~erj(:f thro~gh'.housing 
ring 78 and communicate with "•their' mati'ng:: pas­
sages (not shown) in the·-wellheaCJ:a~uipment" con­
nected to the lower. end of riser 'seleCtdr 20. · · · 

15 Housing. 32 is threaded onto the. exterior of 
bearing ring 60 ·at its upper '"end and is· sealed 
around the upper end of housing ring 78 at . its 
lower end. Snap ring 82 by being in ·engagement 
with internal groove 84 in housing 32 and. external 

20 groove 86 in housing ring 78 retains housing 32 
secured to housing ring· 78. · 0 rings 88 positioned 

1 within grooves on the interior of housing 32 above 
groove 84 _provide se~ling !:>~tween th_~·.in.t~r.i_or of 
housing 32 and the -~x-terior:·of .hRu~ing._r~ng ~8. 

25 Bores 90 and 92 extend th~qugti J:iou~ing iir:i.Q 78 
and communicate with. the.:t>9r~: of;Jtlbldg,=f!~iigers 
in the wellhead at"their.Jower·"ends:anci"'.i~rrnin~te at 
the upper end of. housing ring )a : as . shown in 
FIGURE 5C. Bore 94 a·1so.J:1xi:e~ds.'thro.~gh:hQusing 

30 ring 78 and provide$'. "cg"n,irii,un)~'~\gnO,iiVt.th- the an~ 
nulus around tubing .strings with!~·~, ~h~: .. w~llhead. 
Plug 96 is positioned. with :·i~: sm~lle1<lqw~r .end 
within bore 94a·and has,jts-upper·end which is of a 
larger diamete~_within-~ore ~~b~· $~itabie:se~!ing is 

35 provided between. tl:le exteri.9r .o.t._plug 96. a6d the 
interior of bores .94a and 94!:>:_.:Sid~ :.P~ssage 97 
extends. through !"lousing ring 78 int9 .·. communica­
tion with bore 94a above the ··iower s-eals·' around 
the exterior of plug 96 ancdhus 'Qy movement of 

40 plug 96 upward can i:>E;I in cor:n.rn!J'nieatj~_r), t~r()UQh 
bore 94a with the annuius .. belO,~ hOUSi!1Q -fi'iig 78. 
Passage 97a thrQugh hoµsing ring )8 communi­
cates with bore" 94b. al;lov~. plug 96 and is used to 
move plug 96 downward into position closi.ng com-

45 munication between ·sidi:> _pass~ge 97 and. ttJ~.Jower 
end of bore 94a~ Upper "plllg ·_98 is J>Osit!O.ri~tf.within 
bore 94c at the upper. end. of Qore s4 ,!log. io~iU.des 
spring loaded detent. ·100· .~dtained:;iher~1~·· and 
projecting·. upwardly: .. the.r~frqrn.: a~:.; ~~pyy~;~(,~nd 

so hereinafter c!escribed: · · · 
As described above.;tupolt;ir. e.>,<t.el')sion;,p4, as 

best seen in FIGURE '5. 6; :i$,'9u . ..Ve,cUrortJ~h~'upper 
position within the center of.:Jioµsing'.'32",te:>.,i~~i 'o(fset 
lower po~ition which is· in' .aJignJi"i~.nt: :·wi~h' either. 

55 bore 90 or :bore .92, qepenc:Jiog .on)~~ rotati.on of 
upper tubular member .30 w~h 're$p~c(~o housing 
32'. As shown in f'IGURES 5C ·arid. 6, piate 1:02 is 
positioned above_ hou~ing . rirJ:~·. fa. -~ithin skirt 56 

3 .·.-:_.: 
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and the lower end of tubular extension 54 extends 
· · ~hrough opening 104 in plate 1 02. Skirt 56 sur-
~unds the upper exterior of lower hot.lsing 78 and 

0 rings 105 provide a seal therebetween so that 
the exterior of skirt is completely sealed and will 
retain pressure which is exerted therein. Arcuate 
slot 106 also extends through plate 102 and the 
upP.er end of spring loaded detent 100 extends 
through slot 106 to limit the rotary movement of 
tubular member 26 and tubular extension 54 to 
positions in axial alignment with bores 90 and 92~ 
Connecting means 38 is any suitable connecting 
means to provide the· connection of the lower end 
of riser selector 20 to the upper end of the christ­
mas tree or tubing hanger running tool (not shown 
in FIGURE 5C). 

Position indicating means 42 is best seen in 
FIGURE 7 and includes ports 108, 110 and 112 

l extending through neck 114 of flange 46 and port 
v 110 is always in communication with partial annular 

groove 44 while ports 108 and 112 are alternately 
in communication with partial groove 110 depend­
ing upon the rotation of upper tubular member 26. 
By supplying hydraulic fluid to port 110 _and con­
necting ports 108 and 112 to indicating devices 
sensing pressure of hydraulic fluid at each of the 
alternate ports, an indication of the position of 
tubular extension 54 with respect to bores 90 and 
92 is provided. 

. It should be noted that by limiting the length of 
offiet portion 54a of tubular extension 54, the 
length of riser selector 28 is limited and the major 
portion of riser 20 is composed of sections of 
single bore tubular members. This greatly reduces 
the cost of the riser but does not interfere with the 
access to the subsea wellhead for completion or 
workover operations and is not nearly as cum-

1 bersome as the risers of the prior art. 
~: 

·· Claims 

1. A subsea riser for connecting a multiple bore 
subsea wellhead (24) to the surface, the riser 
comprising a string of single bore tubular ele­
ments (26) extending, in use, from the surface 
to near to the wellhead, and, at the bottom of 
the string, a riser selector (28), the riser selec­
tor comprising a lower housing member (78) 
having multiple, substantially vertical bores 
(90,92) therethrough spaced around the. centre 
of the lower housing member, means (38) for 
fixing the lower housing member (78) to the 

,; wellhead, a tubular housing (32) fixed at its 
lower end to the lower housing me_mber (78), 
an upper tubular member (30) which is rotatab­
ly mounted within the tubular housing (32) and 
projects upwardly therefrom, the upper tubular 
member and lowermost tubular element of the 

string being provided _with, ~e~r:i~ .~~- -~i>Ci~g 
them together. ~ith a ~ubStanti~lly, :v:er.ti~a.1 ~(>:re · 
in the upper,;fobular·jTI~mt>er· (~of 1n· f~i'~ter 
with a substantially vertica1 boreJo th~, iOWar-

5 most tubular elemen'i '(26) · •:61 the' · sfrlfig1/~111·cf 
upper tubular i'riem~~r (30) ha'(ing. a tubil)g . 
extension (54). exteii~inQ ·(;'i,o'?'riw~f~ly·thrq~gh _a 
gradual transition . so a~ .. tO t~rrjli~~t~f _at. its 
lower end with an. offSEit: su'J;>s.taritl~ily\~~rlical 

10 portion (Ma) which can bej8.1ebtl~ely. brp~ght 
into. register with ~ifferent o'oes· :ofthf) bores of 
the lower· tiousing .. fuenibe{(7afUpon ·.· l'otation 
of the upper . tubular' hlerhber .. (30).: rei~~ively 

. thereto, and the. upper tubular rr\ember also 
15 having a tubular. skirt (56) which extends down­

wardly around the tubing ··extension (54) and 
within the tubular housing (32) and is in sealing 
engagement at· its lower end with the lower 
housing member. 

20 

2. A subsea riser according to claim 1, including 
means (40) tor limiting the extent of rotation of 
the upper tub1,llar rnembe~:(30) w,i.tl:i re~peqtto 
the lower housingmernt>~r._(!~)_,: · ·,_ ...•. '. . .-,·:~_.:: · 

25 .. ;·· :·-~··.:-· .,· .. <: 
3. A subsea riser accorQing.Jo plfJ.ini: ~;j vvh,~rein 

the lower housing .(7a):<.inclu~~s_:·. t\y,b;: ... ~or.~~ 
(90,92) extending_. th~rethto.ugh -~n~..,t~e. 'r9)~~~fl 
limiting means incluqt)§.1f P.la..te 0 Q~)~ rop4~J~d 

30 within the housing· in,·m:edtately .~b.ex~.)h~,)ow~ 
er housing· member .• aod._ ii.avirig:-,a~.':qp~i;i-ing 
(104) ther~through tor'. re~ivi~g· t@'·.1c.w~r.-~nd 
of the offset portionJ54.a) of_the.:upp~(t~_bular 
member and· ~ .arcu~te: .s.lpf "notn;· p:i.n ·llie~ns 

35 (100) supported by. the lqw~r 
0

f'!ousing member 
and extending. into.· the arc,:u:aie. s.19~ ,pooj, ~-~he 
arcuate sl~f (100) being ppslt!o~~d)o cause 
the plate to stop rotation.of .. t~.~ .. tlJbul~r.in~"°'­
ber (30) when the_ lo"'!er Q~et ~ri~ t~e.r.ec:>~ .. i~ in 

40 registry with one· of. th~· tWo . bore$· (~0;~.2) in 
the lower housing member ........ · ,; ··.: "· 

4. A subsea riser accon;:ling .. to ~my one of the 
preceding claims, includ:ing control lines (72) 

45 extending into the int~rior of theJu~ular ·hou~­
ing (32) atits upper e:n~: ~rid. exiting therefrom 
at its lower end; the control iin_e~ being pbsi­
tioned within the an11'u1w· spaq~,:betweE!~)he 
interior -ot the tub.ul~r.:~c;i'4$iog~·,{32).:.:~nd.::.iti.~ 

. . . ' .· .·.' .. .• . • ·: . •. . . • •. , .~.. .t.1\..·• J..• . 
50 exterior of the skirt {56fso. thaUhey 'do not 

interfere with ttie r~tion bf: the'. 'LIP.per: fu6J1ar 
member and an~ nof qam~Q~~_t~~r~~Y:t :>\7 · · 

5. A subsea riser accordi~g_~:~.:.·~ri~,'-Ooe.!~~,-the 
55 preceding. cl~ims •. wherein_·: the i~n9ih . _oj . the 

offset portion· (5-ta) cif .:ttjEi ,,~pp~r:tubular :m~m~ 
bar (30) ·is at least· tell Jeat. (3,<(ri:i~tre~r in length. · · · · ·. ' ·. ·. : · · · ·. 

'· .. _;_; 

. . . . : . . 
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and the lower end of tubular extension 54 extends 
( ~hrough opening 104 in plate· 102. Skirt 56 sur­

rounds the upper exterior of lower housing 78 and 
0 rings 105 provide a seal therebetween so that 
the exterior of skirt is completely sealed and will 
retain pressure which is exerted therein. Arcuate 
slot 106 also extends through plate 102 and the 
upP,er end of spring loaded detent 100 extends 
through slot 106 to limit the rotary movement of 
tubular member 26 and tubular extension 54 to 
positions in axial alignment with bores 90 and 92. 
Connecting means 38 is any suitable connecting . 
means to provide the connection of the lower end 
of riser selector 20 to the upper end of the christ­
mas tree or tubing hanger running tool (not shown 
in FIGURE SC). 

Position indicating means 42 is best seen in 
FIGURE 7 and includes ports 108, 11 O and 112 

.t"\, __ .,,~tending through neck 114 of flange 46 and. port 
· ·'""110 is always in communication with partial annular 

groove 44 while ports 108 and 112 are alternately 
in communication with partial groove 11 O depend· 
ing upon the rotation of upper tubular member 26. 
By supplying hydraulic fluid to port 110 and con­
necting ports 108 and 112 to indicating devices 
sensing pressure of hydraulic fluid at each of the 
alternate ports, an indication of the position of 
tubular extension 54 with respect to bores 90 arid 
92 is provided . 

. It should b9 noted that by limiting the length ·of 
ottSet portion 54a of tubular extension 54, the 
length of riser selector 28 is limited and the. major 
portion of riser 20 is composed of sections of 
single bore tubular members. This greatly reduces 
the cost of the riser but does not interfere with the 
access to the subsea wellhead for completion or 
workover operations and is not nearly as cum-

( ,rsome as the risers of the prior art. 
~· 

Claims 

1. A subsea riser for connecting a multiple bore 
subsea wellhead (24) to the surface, the riser 
comprising a string of single bore tubular ele· 
ments (26) extending, in use, from the surface 
to near to the wellhead, and, at the bottom of 
the string, a riser selector (28), the riser selec· 
tor comprising a lower housing member (78) 
having multiple, substantially vertical bores 
(90,92) therethrough spaced around the centre 
of the lower housing member, means (38) for 
fixing the lower housing member (78) to the 

· wellhead, a tubular housing (32) fixed at its 
lower end to the lower housing member (78), 
an upper tubular member (30) which is rotatab· 
ly mounted within the tubular housing (32) ·and 
projects upwardly therefrom, the upper tubular 
member and lowermost tubular element of the 

5 

10 

15 

20 

25 

30. 

35 

40 

45 

50 

55 

4 

* C L M S * 

string being provided with means for fixing 
them together with a substantially vertical bore 
in the upper tubular member (30) in ~gister 
with a substantially vertical bore in the· lower­
most tubular element "c20j of the strihg;-'1he 
upp-erTubular mem~~r (30) having a tubii:ig 
extension (54) extending downwa~diy. thrqugh a 
gradual transition so as · to terminate· ·at . its 
lower end with an offset substantially ·vertical 
portion (54a) which can be. selectively. broµght 
into register with different ones of the bores of 
the lower housing member_ (78) upon rotation 
of the upper tubular member (30) .. relatively 

. thereto, and the upper tubular member also 
having a tubular skirt (56) which extends down­
wardly around the tubing extension (54) and 
within the tubular housing (32) and is in sealing 
engagement at its lower end with the lower 
housing member. 

2. A subsea riser according to claim 1, including 
means (40) for limiting the extent of rotation of 
the upper tubular member. (30) with respecqo 
the lower housing member. (!8). · 

· .. :· 
3. A subsea riser according .'to clairry. 2 .. wherein 

the lower housing (7a) .. includ.~s tWo.-.. bore~ 
(90,92) extending thereth(ough and. the 'rotation 
limiting means includes. a.plate (102). mounted 
within ·the housing immediately above .. the.:row­
er housing member and liaving··a.n· ·op~oing 
(104) therethrough for receiving tiie'"1o~er "and 
of the offset portion (54a) of the "upper t~bular 
member and an arcuate slot (106), pin ·~e~ns 
(100) supported by. the lower housing member 
and extending i_nto the arcuate slot, (106), ·the 
arcuate slot {106) being positioned to ·cause 
the plate to stop rotation of the tubular m~m­
ber (30) when the lower offset end the,reof is in 
registry with one of the. two bores (Q0,92) in 
the lower housing member. · · 

4. A subsea riser according . to any one of the 
preceding claims, including control lines (72) 
extending into the interior of the tubular hous­
ing (32) at its upper end· ;!nd exiting therefrom 
at its lower end, the control lines being posi­
tioned within the annular space .between the 
interior of the tubular housing (32) . and.· .the 
exterior of the skirt (56) so that they do not 
interfere with the rotation of the ~pper tut?ular 
member and an~ not damaged thereby .. 

5. A subsea riser according to any one of the 
preceding claims, wherein the length of the 
offset portion (54a) of the upper tubular mem­
ber (30) is at least ten feet (3.0 metres) in 
length. 
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6. A subsea riser according to any one of the 
preceding claims, wherein the length of the 
offset portion (54a) of the upper tubular mem­
ber (30) is approximately thirty feet (9.1 
metres). 

7. A subsea riser according to any one of the 
preceding claims, including means · (42) asso­
ciated with the tubular housing for indicating 
the relative rotary position of the tubular mem­
ber (30) with respect to the tubular housing 
(32). 

8. A subsea riser ~cording to claim 7, wherein 
the indicating means (42) includes a flange 
(46) secured to the tubular housing (32) and 
having a neck (114) surrounding the tubular 
member, a partial annular groove (44} in the 
exterior of the tubular member (30) within the 
flange neck, a plurality of ports (108,110,112) 
extending through the flange neck (114) at a 
level to communicate the partial annular 
groove (44) with at least one of the ports 
supplying hydraulic fluid under pressure to the 
groove (44) and tt:ie other of the ports when in 
communication with the groove delivering hy­
draulic fluid to the surface to indicate the ro­
tary position of the tubular member (30) within 
the tubular housing (32). 

PatentansprUche 

1. Unterwasser-Steigrohr zur Verbindung eines 
Unterwasser-Mehrfachbohrlochkopfes (24) mit 
der OberfUiche, dadurch gekennzelchnet, 
daB das Steigrohr umfaBt: einen Strang aus 
einzOgigen rohrfCSrmigen Elementen (26), der 
sich in Betrieb von der Oberfl§che bis nahe 
zum Bohrlochkopf erstreckt, und · eine Steig­
rohrwahleinrichtung (28) am unteren Ende des 
Stranges, wobei die Steigrohrwahleinrichtung 
ein unteres Gehauseteil (78) mit einer Vielzahl 
von durch dieses hindurchgehenden, im we­
sentlichen vertikalen Bohrungen (90, 92), die 
um die Mitte des unteren Geh§useteiles beab­
standet angeordnet sind, besitzt, eine Einrich­
tung (38) zur Befestigung des unteren Gehl:lu­
seteiles (78) am Bohrlochkopf, ein rohrfarmi­
ges Geh§use (32), das mit seinem unteren 
Ende am unteren Gehauseteil (78) befestigt ist, 
einen oberen rohrfCSrmigen Karper (30), wel­
cher drehbar innerhalb des rohrfarmigen Ge-

~ hauses (32) angeordnet ist und aus diesem 
nach oben hervorragt, wobei der obere rohrfar­
mige Kt>rper und das unterste rohrfarmige Ele­
ment des Stranges mit Mitteln zu deren Ver­
bindung mit einer im wesentlichen vertikalen 
Bohrung im oberen rohrfarmigen Karper (30) 
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in Ausrichtung mi.t ·einer Im we~en,1.iChCjln_verti­
kalen Bohrung ·im untersten rohrlarmigen· Ele­
ment (26) des Str:ang-~s ·~e.r~~he.n -si~CI; ~ri~ der 
obere : rohrlt>rmige 'k8rp~r "(3or~etn~·- Ffo~rver­
ll:lngerung. (54) aufyi~ist/;d!~\sich: ;riactP~oten 
durch einen abg~stlltten ; Obergang .'~ so· er­
streckt, daB sie in tllr:~n:{unt~reif )~ndbereibii in 
einem gekr<:>¢t0-n. · lrr(W~s'e'iitlich~n- "vertikalen 
Abschnitt (54a} end~ •. ~elqhe,r · !l.e,i • _Qrehung 
des oberen rohrtcirmig~n· :Kchper~ '.(30). relativ 
zum "untereri !3ehfiu~ete,i!·· (78)·'.,wahlweise in 
-Ausrichtung mit einer_v<;i~ ~e.r~hied~ri'elt Boh­
rungen im ·unteren · Gehiusetefl ·(78f gebracht 
warden kann, und der obere rohrf6rmige Kar­
per auBerdem einen rohrformigen Bund (56) 
aufweist, welcher 'sich · nach : unten um die 
Rohrverli:ingerung (54) und In das rohrlormige 
Gehi:iuse (32) erstreckt, und sich mlt seinem 
unteren Ende in dichtendem Eingriff mit dam 
unteren Gehauseteil befindet. 

2. Unterwasser-Steigrohr nach Anspruch 1, da­
durch gekennz~lt;!hnet,,. claB .. es. e.i.ne. J:inrlc::ti­
tung (40) zur aegreq~~n.Q .. C!~r>~!~\iv~~; \i~r­
drehbarkeit des oberen rqhrf.~rf(lig~ri· ~~rP.a.rs 
(30) gegenube~. derfi· ul)~~re.ri~;·~e.ti.~u.s~t~U., (78) 

aufWei$t. · · :!!l•' :''·;;.:~,· . ;"::_,"_.:« .. ::.;-,:·,~~''.fi .. ;,;,; . 
a. unterwasser-st~igro~{ra9~.: -~rsp'r~q~:.i;: ;~~~ 

durch gekeon~lcl).nel;·. dae: ... :di;ls:, .un~ef.e ·Ge­
hauseteil (78) zwei.·.~urch_ di~~~s:'.~!ri~yrGhge-; 
hende Bohrungen. (90,.921' ~i:if.W~i$.t,,.:~nd. die 
Einrich~ung zur. Begren~_ung 9er"reli;ttiv~n Ver· 
drehbarkeit t.!l'(lfa~t ei~ .. ~cli.e[t;>e, '.(~()~);:,!;Ii~ im 
Gehi:iuse . unmittelbar . Ober dem umeren Ge­
hause~1j· angeorciri~t' ii?~. ein·~··_!'.)ijnl.!n9''(1o4J 
zur Autr:i21hme des unter~·r{E.n~~s des ·9akr~pt­
ten Abschnitte~ (6~) des. o:t>eren'.rot)rt<:>r~igen 
Korpers, einen. boger:if()rm.igen. :sch,iP:.".(106), 

. . . ... ··.···.'. :: .. l·;·.·f······ . 

und ein Stifteil (10Q), .das .irn unteren .Gehlu$e· 
tail befestigt . iSt, ·ung .. ir:i · . den, ppge_iifpfrn)gen 
Schlitz (106) rag(. ·wo~~i .. ·cier . bogentiirmlge 
Schlitz (106) so angeordnet ist, daB die Schei­
be die Dretiung_ des .. rohrft>rmigen . Korpers 
(30) .. stoppt, · wen11 Classen uriteres gekropftes 
Ende sich. in Au$ri9htun.g. mit einer; qe(~eiden 
Bohrungen (90, ·92). ·iffi ''1,mteren. ·. Geh~~~eteil 
befindet. · · · > · .... , · 

: ·;. . . ~ . . . ...~ ·,:.: ~ 

4. Unterwasser-Steigrohr'rtach· mindesl.etj~ eihem 
der vorhergeherid~n. ArisprUch~o. .da~1.1rch ge~ 
kennzelchnet, . 4a.a:/;~~~~erlaitJn9et(ji,2) · 801 
oberen Endt:i· in· ·d~'.:inriare,:d~s·.:rcihrt.8rmigen 
Gehauses. (32) hineii:lfOhte~ -~-~n~, ~~s-''i;lieseni 
an dessen. unterem · E·ncte .. austreteo; . und die 
Steuerleitungen. ion~r'.ttaib'.·~~:'ffingr~umas ~wi­
schen ·dam 1n·neran des· iohrt5.rinigecf'Gehau­
ses .(32) ·un~ der .. AuBens;ite. ~~~ i3unc!~$ (56} 

. · .. 
.. • ~· • . '• • : . . ' I,'..,::: 

. . . ·.' . ~ · .. 

: • t ., •' ·:: •. • • 

0 

• :,~· .- i ?! ~ ..... :.~ .. I 

... ·. ,. 
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angeordnet sind, so daB sie die Verdrehung 
des oberen rohrformigen Korpers nicht behin­
dern und durch diese nicht beschadigt warden. 

5. Unterwasser-Steigrohr nach mindestens einem 
der vorhergehenden Ansprllche, dadurch ge­
kennzelchnet, daB die Uinge des gekropften 
Abschnittes (54a) des oberen rohrf<Srmigen 

ii Korpers (30) mindestens zehn FuB (3,0 Meter) 
betragt. 

6. Unterwasser-Steigrohr nach mindestens einem 
der vorhergehenden AnsprUche, dadurch ge­
kennzelchnet, daB die Uinge des gekropften 
Abschnittes (54a) des oberen rohrformigen 
Korpers (30) annahernd dreiBig FuB (9,1 Me­
ter) betragt. 

( . 7. 
v 

Unterwasser-Steigrohr nach mindestens einem 
der vorhergehenden AnsprUche, dadurch ge­
kennzelchnet, daB elne Elnrlchtung (42) mit 
dem rohrf<Srmigen Gehause verbunden ist, die 
die Lage der Verdrehung des rohrf<Srmigen · 
Korpers (30) relativ zum rohrformigen Gehliu­
se (32) anzeigt. 

8. Unterwasser-Steigrohr nach Anspruch 7, da­
durch gekennzeichnet, daB die Anzeigeein­
richtung (42) umfaBt: einen Flansch (46), der 
am rohrformigen Gehiluse (32) befestigt ist 

"": und ein Halsteil (114) aufweist, das den rohr­
fOrmigen K<Srper umgibt, eine teilringformige 
Nut (44) an der AuBenseite des rohrformigen 
K6rpers (30) innerhalb des Flansch-Halsteiles, 
eine Vielzahl von Offnungen (108, 110, 112); 
die durch das Flansch·Halsteil (14) in einer 
Hohe hindurchgehen, um zur teilringf<Srmigen 
Nut (44) durch mindestens eine der Ottnungen 
Verbindung herzustellen und der Nut (44) und 
den anderen der Offnungen, wenn sie mit der 
Nut in Verbindung stehen, unter Druck stehen­
des hydraulisches Fluid zuzufUhren, so daB 
diese hydraulisches Fluid zur Oberflache lei­
ten, um die Lage der Verdrehung des rohrfor­
migen K<Srpers (30) im rohrf6rmigen Gehlluse . 
(32) anzuzeigen. 

Revendlcatlons 

1. Colonna montante immergee pour relier a la 
surface une t@te de puits (24) immergee a 
plusieurs forages, la colonne montante com­

. portant une ligne d'elements tubulaires (26) de 
' forage unique s'etendant, en utilisation, depuis 

la surface jusqu'a proximite de· la ~te de puits, 
et, au niveau de la partie inferieure de la ligne, 
un selecteur (28) de colonne montante, le se­
lecteur de colonne montante comportant un 
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element (7B)·tormant bo'itie~ interieur ayant plu­
sieurs alesages (90, 92) .p~atiqu~rne~t _verUc.aiJx . 
traversants, · espaces: 'autour ·:df{ i~a><e. de :;1·~ji§. • 
ment formant bo'itier inferieur, das·:moyens·.(38) 
pour fixer !'element .. ('l~) .fe>rma!l_t .. '?.91l!!'lCJr:i~~­
rieur sur la ~te de" pliits, uri bo'itieftubulatre 

. .· .. ;.· ..• ·.· ., .. ·:······:)' r ... ·: , . 

(32) tixe au niveau C!e. s!)~.-~Xtf'eroi~Jn.tefi_~µre 
sur !'element (7-8) · ~rmati(~q'iti~r.:~lh!eri~y._r; ,mi 
element tubulaire superi~u({;30} qui, est" m~n~ 
de maniere rotative dans: :ie .· battier· -t~bulafre 
(32) et fai~ saillie var$ le. ti~citJ p~~if. ~~- c~iui~ 
ci, !'element tubu1ai"re sµpt$'neur '~t·'·1·e·!,il..ent 
tubulaire le plus ·inferieJt ''qe',· 1~. :.·lign~· ~t~ht 
munis de mC>yens . pour" fixer. ceux~ci ensemble 
en ayant un · alesage pratiquement vertical· de 
!'element tubulaire superieur (30) en vis a vis 
d'un alesage pratiquement · vertical «;le !'ele­
ment tubulaire le plus interieur (26) de la ligne, 
!'element tubulaire superieur (30) ayant un pro­
longement de tuyauterle (54) s'etendant vars le 
bas par l'lntermediaire d'une transition gradual- • 
le de maniere a se terminer au niveau de son 
extremite interieure par. .!lne _ partle decalee 
(54a) pratiquement v~rtic~J~._qlji .p~ot @tr~,-~m~­
nee de mal'.liere se·IE1ctiv_a:'~n \t.i~ ~:.vi~ cr~n Q~S 
alesages difterents parmi .1~~ ai~sage_~ d.~ !'ele­
ment (78) formant · bo1i!er:, i.nJ~i.i.eu~ _ lp~s .' de,)!i 
mise en rotation de l'tfi~rn~pf tU!:liJlaite>s:ui:1e-: 
rieur (30) par rapport.-~ eeNJ::c[i ·t!t l'~!~m~·l')t · 
tubulaire s1,1perleur ;~y~nf. a~$~i'\.iri~ 'cbernise 
tubulaire (56) q1.i s'~tenci'~~~:I~'.,~~~ ~~t~~r du 
prolongement de tuyaut,e:rie ;~5'..i) ef:'~ ".1:int~_neur 
du bo'itier ti.Jbulair'e (32) et .e~t. coQ~ct:etanche 
au niveau de son ·. eXtr~rilh~:. i_r:i~rieure. _av~c 
l'element formant bo'itierinierietir. ·• .. · · · . . ;" ..... : ~ . . ·. .. . "; .~ :. . .... · : : .... 

2. Colonna montante immerg~e.:seiqn· 1!! r:ev~~di· 
cation 1, comportant .. des :·moy~ri.s . (40f pour 
limiter !'amplitude" de' h{ rotatic:i~'. de lielement 
tubulaire·superieur'(30) par.·rapport a l'e.lement 
(78) formant bo'itier inf~ri~ur~· ,. . ... · •• .·. ' • ··:::". 

. .- ... ·. .. . . : ·. ·. '. ·-'· '· ~". 

3. Colonna montante imrrier~~e .selon '1a reveridi· 
cation 2, dans laqtietie le bo'itier interieur (78) 
comporte deux alesages {90,92) s'etendant de 
maniere :traversante .eti~s · moye.n$ d~ .limifa­
tion de la rotation cornport~nt.urie· p!aque.(1_02) 
montee dans le bo1tier frnrn~d_iater:neijf a,u~d~~­
sus d~ l'element formant boltier .. infer.ie1.,1r et 
comportant une 01,1vert~l'!t~ ·ti-a~ersafite. h~.4> 
destinee a recevoir l'e>drt1mlie inferi$ure de' la 
partie decalee (54a) d~J:e1~ir.erf i~bu_lai·r~,·;~u­
perieur et. une tente'·,•·(fOOf.··~r.que·~~-· .. :des 
moyens . (100) form.an~ .j:toigt. ··$~pp6rtEi:s.::·-~r 
!'element for~a~ · boitier _"inle.rieiJr,:ef s'.~t~~dant 
a l'interi~ur .de la. fente. arqu'e (10()),Ja fente 
a.rqwe (106) etant po$itioilne.e_-poui amener la 
plaque a arr@ter la . rotation de' relemerit tubu-

··:. · .. 

•'·:. 
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laire (30) lorsque l'extremite inferieure decalee 
de celui-ci est en vis a vis d'un des deux 
alesages (90,92) de !'element formant bo1tier 
inferieur. 

4. Colonna montante immergee salon l'une quel­
conque des revendications precedentes, com­
portant des lignes de commande _(72) s'eten­
dant dans la partie interieure du bo'itier tubulai-

5 

re (32) au niveau de son extremite superieure 10 

et sortant de celui-ci au niveau de son extremi-
te interieure, les lignes de commande etant 
positionnees dans l'espace annulaire existant 
entre la partie interieure du bo1lier tubulaire 
(32) et la partie extfrieure de la chemise (56) 15 

de telle sorte qu'elles n'lnterfftrent pas avec la 
rotation de !'element tubulaire superieur et ne 
se sont pas deteriorees par celle-ci. 

'v- 6. Colonna montante immergee salon l'une quel~ 
conque des revendications precedentes, dans 
laquelle la longueur de la partle decalee (54a) 

20 

f . 

de !'element tubulaire superieur (30). et a une 
longueur d'au moins 3,0 metres (10 pieds). 

6. Colonna montante immergee salon l'une quel­
conque des revendicatlons precedentes, dans 
laquelle la longueur de la partie decalee (~4a) 
de !'element tubulaire superieur (30) et d'ap-

25 

proximativement 9, 1 metres (30 pieds). 30 

7. Colonna montante immergee salon l'une quel­
conque des revendications precedentes, com­
portant des moyens (42) associes au bo'i'tier 
tubulaire pour indiquer la position relative en 35 

rotation de !'element tubulaire (30) par rapport 
au bo'i'tier tubulaire (32). 

v 8. Colonna montante immergee salon la revendi-
catlon 7, dans laquelle les moyens indlcateurs 40 

(42) comportent un rebord (46) fixe sur le 
bo'i'tier tubulaire (32) et comportant un col O 14) 
entourant !'element tubulaire, une gorge annu-
laire partialle (44) situea dans la partie exte-
rieure de !'element tubulaire (30) datis le col 45 

du rebord, plusieurs orifices (108;110,112) 
s'etendant a travers le col (114) du rebord a 
un niveau . pour mettre en communication la 
gorge annulaire partielle (44) avec au moins un 
des orifices alimentant un fluide hydraulique 50 

sous-pression vars la gorge (44) et l'au:tre des 
orifices, lorsqu'il communique avec la gorge, 
envoie le fluide hydraulique vars .la surface 
pour indiquer la position de rotation de !'ele-
ment tubulaire {30) ~ l'interieur du bo'itfer tubu- 55 
laire (32). · 
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