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WD 2007/ 143068 PCT/ US2007/012898 Subsea Choke Insert
Locki ng Apparatus |Inventors: Ednmund Mc Hugh, Finbarr
weer@ng43oeecl an Elliott 5 CROSS- REFERENCES TO REL/AIHD7/012898
APPL| CATI ONS [ 0001] Not Applicabl e. STATEMENT
REGARDI NG FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT
[ 0002] Not Applicable. 10 BACKGROUND [0003] In
accordance with certain enbodi ments, the present
invention relates to nethod and apparatus for
| ockabl e inserts for oilfield equipnent and, nore
parti cul ar | $ubsea Gholse pmeent Lackég Apbsemsf or choke
appl i cati ons anong others. [0004] O fshore oilfield
operation frequently requires maki ng connections
subbweantots Kdipund My Hughn FiltearwtExans(Peclan &dlivehi cl es
(ROVs) or divers. Typically a connection between a

mal e and fenal e conponent conpl etes the subsea
CROGBEBERENCESTHE REnMEETT ARPEHRABEONSpi pe coupl i ng or
' rtign of a valve interior conponent into a
[Ooﬁgg\édltn%gp%tlﬁg@ei s | ocated subsea. Once the connection is
brought together it is |ocked into that position,
STATEMENE REGARDING CBInERALIY: SPAINSOBEE] The subsea
RESEBARCIDOREDEVIELORNENT, and i ssues of attack on the

0003 ﬁnﬁg hSap@Ver a period of tinme are a concern in any
[ Ec gdcs};r#’n 2 |gon Anot her general concern is debris

that can get into the area where the locking is to
BACKLGROBEMNRRe. Over time sonme of these effects can

(0003 §h AL &rlidh b ARHEMR LS BLBELMEE twg&t hRRkHBY rhtel tbe

connection or to prevent unl o¢k I Ng when it 1s tine

methpdoand; apparadimier iackable mrgsats dereoidficld ﬁeulmneat: angh marn
partiRaRf! oye&u@?xﬁ"é@w E%b%@Q & 38k Pﬁ&f&hﬂ&s éﬁ'xéth bightive

oper ati on anot I ssue a
connections is the long termeffect of transmtted
[0004]} Kpffshosmoilicld pperatian deduenily weanizps wmakingFonnetions metises,

i ng
ypifl iR AEbIRL DB r Dl ERONR) ol BER. Afics05H
conipgtienbetwden agntls end ferhalazdempoeent osdetas thersubdeatdosnection.
The $81% %‘1"58 %a& ng%'i]p%néo%pling or the insertion of a valve interior component
into a housing that is located subsea. Once the connection is brought together it is

locked into that position, thus securing the connection.

[0005] The subsea environment is hostile, and issues of attack on the components
over a period of time are a concern in any such connection. Another general concern
is debris that can get into the area where the locking is to take place. Over time some
of these effects can operate in tandem to preclude a secure locking of the connection
or to prevent unlocking when it is time to undo the connection. Exposure of the
actuation assembly to seawater can also undermine its effective operation. Yet
another issue affecting such connections is the long term effect of transmitted
vibration to the connection, which can unintentionally move the actuation
mechanism that locks the locking dogs into a surrounding recess or groove and

potentially cause an inadvertent separation of the connected components.
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1 WD 2007/ 143068 PCT/ US2007/ 012898 [0006] USP
6,237,964 is illustrative of the issues that are
weonfngosed i n such subsea connections. Wth PEf/Es®nTe12898
to the nunerical reference nunbers presented in this
patent, Ostergaard shows a fenal e conponent 14 that
accepts a valve insert 4 and 6. To connect these
conmponents, an actuating sleeve 20 is novable axially
as the ring 5 gear 28 that has threads 26 engages
threads 24 on sleeve 20 to urge the sleeve down
[0006¢ ATSRI 60237 96455 iltseratifcwinhe dssoes/thaeat cofifrbiited &l aehaubsea
| aces s 45 into,a | ocked osition where surfaces
conBeRSRS I ErfERpkl o R RR s R PR BT PSnonio AER
patefi§ mmgl airdtsh&w‘s a\f&hale redn@tmﬁxktelﬁwma%ce;aa& vahe iflagss 45d 6.
into | ocking engagenent with the__Qpposing recess in,
To copgegt eé?"gtﬂ‘?ﬁg‘ﬁgrﬁn apjpating slecyve 28 15 moxeble gxially as the tipe

geardd that Bab thibai926 ehghged rirBiRSHUGIEsIBE B N0l iBe SRIVIRSE 38Gm
en the two conponents are | ocked together. [0Q007]

wWh A
behipd dogp 49 | T8 dgpvnprarsmaxsmgnt ofrthe GlspYaPIAeRsi dags 4Trrioddgeked

posifibn aHiré Baidces 8UGA@HN ShPheIRRYSKMMENRHBARESiohO In essence,
seawat er that enters beiween housing 11 and top face

t
the lower vpgd opplepva Fhepmycibr dees A9 infatlogking engagemsnicwith thxo

opp%ﬁél‘éc\éssuiﬂ tRE FHN0 ]g%r?lp r Rh80 XN 4tns iftfe actuated

ere the threads I Vi ng engage one anot her.
to hglddhe prassure yithih reccongeqtipnhaibiiuihe deeicompooents krsclkckdde
tocchipnection if the sleeve 20 fails to conme up with the
existing drive system Finally, there is no device in

this assenbly to conpensate for transmtted vibration
[0007hi A e Seaterep e this desien araavasth eetingathaldognes end tieir
SN B Rt W bea i B AR p R ARl 1 Pl op
facej2Zadhe ppémihg nreshamise thatoaoess thé sleevr 20 axally nplocdawn is

' n e \ that induce rotation
stso¥bfied FRY IR B PR 1 Sl e B o B
Add3donallly008te ib neibackgr delésd wnnlsckotht eomikchiygn i thaslreae 20 fails

shown _i. igqure 1., .1t features..a .fenmnl e component or
to oGP U Wiy ey isping rive suslpe Ry et S BRERYICEIN [y aPpmbly
to cdidperdateibe frahdiriticd@itraimowaivthscoalErepuls e thatl egainh &ﬁﬁl a
seal. 14 retain ressure within.the bpody 1Q. In the
motion, 9%5}%8%5@? Vﬁ?fg%%m%uﬁs fez?ﬁloséag% é%mpﬂﬁih - gssppee,
the doAnk&tiGEE4H iaadveptehite release because of vibration induced axial
movement of the sleeve 20 that induce rotation at the threaded connection and back

to input shaft 34.

[0008] A similar design is offered by Liaaen and shown in Figure 1. It features a
female component or valve body 10 that accepts a male component or insert 12.
When the two components are pushed together, a seal 14 retains pressure within the
body 10. In the split view of Figure 1 it can be seen that the insert 12 is secured to the
body 10 by the urging of the dogs 18 into an opposing recess or slot 16. An axially
movable sleeve 20 then gets behind dogs 18 to prevent retraction of the dogs from
recess 16. An input shaft 22 rotates a mating thread 24 with the result being that the
sleeve 20 can be moved axially in opposed directions. While a housing 26 keeps the

driving components for the insert 12 isolated from seawater, it is clear that the rest of
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body 10 by the urging of the dogs 18 into an opposing
recess or slot 16. An axially novable sleeve 20 then

w@edg/1e8 nd dogs 18 to prevent retracti on of PECEUSGH012898

from recess 16. An input shaft 22 rotates a mating
thread 24 with the result being that the 30 sl eeve 20
can be noved axially in opposed directions. Wile a
housi ng 26 keeps the driving conponents for the
insert 12 isolated fromseawater, it is clear that the
rest of 2 WD 2007/143068 PCT/ US2007/012898  the

the caropeenenbs Idoking the lepmagcting apoenpesed wrseavatesxifoddd t o
seawat er r

paiG58 FE et b PRI S RRE MRS 1Rtafld Bifacts ona

threadddr c&ﬂﬂédlc&ﬂlﬁlby prezindidg ypkeuread nettiang wathkohnclup sﬁltféas e

no backu stem [ I e i f
svsnfih e LR 5 T AR e R LSRRV 80 |
instandes 'RRGRgs 18aré Dseal@tedy Ahdi thelseamahmhormgdnedhanmm © hodd

anchor i ng?rrechan i.smto hol the position of sleeve 20

thep%%?’h@fs i 2t %%a;’/“sl‘éﬂbgﬁtgry BEG9] Those skilled in the

art will appreciate the manner in which such probl ens
[0009}r Fh@édkﬂh‘e‘aeiﬁ the owti apglesiate the imemnef int Wkichsedleprobgms

enmbodi edravvln fromthe ful C 0
are addfgoncilJerth Ko oo ek Gl AtderTed B RRdgst by A feing
from ThEITNGEPE b i90dilionlif tRChPedantelaithd.h certain

enbodi nents, the present invention provides a

use that enploys |ocking dogs
W@%%ﬁﬁg‘{éﬁé seavvat er and includes a backup
at | n e

001§ F & Frneg BT ARk iR BBtk BB R bR o
conndéticsh fos ehiodethsé tlmrempmyaﬂmkl@(muhg arg eolatdd from seawater

positio f the slegeve i ively retained a
and PR & Bpdep DFRoE PP BRI 1 RO B e et
nornfY abthaisi st for the aleé@dﬂlslaﬂktoasélh&d(fmm aedwaier exposure. The

DETAI LED DESCRI PTI ON 0011 \ q‘ghes and

t

set pgsiken of g sleeys is 8%%5%‘6"?: re‘%eﬁa 3%]’&‘)3#’(%@ g’éOSB? Bt esent

movélﬂgﬁﬂhh%uld\bé tri 2R EQINS, IeRishRftedIilhedtiorOiach theeonidieion.
 owm ng detailed description is read with 20

DETA&ﬁﬁmmﬁlb@J BFCONBBRAMINGSW ngs in which |ike
characters represent |like parts throughout the

[0019] BHELOHd W& Rhtires, aspects, and advantages of the present invention

will become better understood when the following detailed description is read with

reference to the accompanying drawings in which like characters represent like parts

throughout the drawings, wherein:
[0012] Figure 1 is a prior art design shown in section;

[0013] Figure 2 is a section view showing various aspects of the present invention in

accordance with certain exemplary embodiments; and

[0014] Figure 3 is a different section than Figure 2 showing the position lock feature
when the insert is installed in the body, in accordance with certain exemplary

embodiments.
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[0012] Figure 1 is a prior art design shown in
section; [0013] Figure 2 is a section view show ng
wo 2007 0u6aspect s of the present invention in PCT/US2007/012898

accordance with certain exenplary enbodi nents; and 25

[0014] Figure 3 is a different section than Figure 2

showi ng the position lock feature when the insert is

installed in the body, in accordance with certain

exenpl ary enbodi nents. 3 WO 2007/ 143068

PCT/ US2007/ 012898 DETAI LED DESCRI PTI ON [ 0015] Fi gure
DETAZLEDIDESCRIREIQGIN exenpl ary choke 31 where the body 32

has an inlet 34 and an outlet 36. This exenpl a

[00151 ﬁbg-ge?;lﬂlustmtgsj@s exgmplaseshokg 34 syisrg thedbady 32 hqs@&tlﬂkw
t £ 2
and aftpufit] 6. 1955 S HPAKE WEMUAU eSSBSl
featufee ah reﬁtsnghtr s’uanbmargrcagm #0 ahd alm@mbbrnlug B2 diyat3operated Widpn
cured.to i.t.thro
so thit gor 8 440 A sEn S iy et P B3 o ol B0 4t o
flangd 48 aeclirédi® it klabggh BBlt hbleasQavidBfdsxaca (netsimsvrx).rSeal 52 seals
cir 0 r S ne _oth f ac
between B hody 5 9o e fanst S F el 15 TRNE -elE e S8 oove or
ooxtLe@ oﬁ@&n@ bt}ﬁg @ﬁrf@dfe(slewgulagﬂt}eﬁf] tHad pi(agelgblyelrdselr@nﬁﬁ’mmg shape
ocki ng menbers can be.s s
to dog 9y riegwaffwaé%ft 33%‘%83 Henhery g({d E%"‘%?;?P}en} Kie g@&og"é‘? short
@h@ 'l%‘ét %Eet %Wg@u?lfysa&iﬁietf @Adwtell la§ la@pm l@zﬁ’gS 8Wh6§b diamieter grows
urged out radiall’y. sliding. sl eeve ca
as th@@%}tmﬁomé veeniibisiypedontifadiallyt & %&W%?lﬁ?\‘fg?%?%‘oqv’e@md
behlrééldd:gstsgrto tf&%e'tl’i‘e?ﬁ hito@SARIMRINg grddvessd alftdrithe theanasstmbly
The insert assenbly 38 has a | ower

38 1ssfg}¢¥) gql\tancg;l m){cé thepbqdy32. The g@ﬁgﬁt@s\?%bly)}Sm agewensuppart

{ a r¥forh Belowdd
plateg)g)stﬁ?ﬁg Su et wegﬁ aiﬁe Ag%&gﬁggéﬂivﬂglg&4§%e Housi ng 66 c|)gnS

56 incirasiticn betwegt pﬂatqwoamﬁ BnggedS H@uamg&éemcaglmﬁtﬁ@wnh
plate 4 g 48 o0 Jfirofi o e TR st B ikt a9t o
lock iftatredess S of/ BamirpoiB. Fousing G6ces aswalel that wabpve ﬁgm %ﬁ)@s
keeP§F?‘ﬁ‘i‘t§rgn;“§$}9é i Ssﬁs?sﬁ?r%r? grg% Qg%eg}%‘%%%gmgﬁ?erg% seal 72
oot 5P AE-GF K e 203 bR BRI oy 7o
is coph@vddiionghydraulic pressure source 76 through lines 78. By providing
pressurized hydraulic fluid into cavity 74, the increase in pressure raises sleeve 58 as
a backup way to retract the dogs 56 for release of the insert assembly 38 from the
body 32. The normal way that the dogs 56 are cammed radially outward is by
applying axial force on rod 80 in a direction toward body 32. Rod 80, and there could
be one or more than one, extends through a sealed housing 82 that is filled with a
lubricant and is sealed to exclude seawater as rod 80 is moved in opposed directions
by an ROV (not shown). Plate 86 moves in tandem with rod 80. Rod 88 is connected
to plate 86 at its upper end and sleeve 58 at the lower end. As a result, when the ROV
moves rod 80 down, sleeve 58 moves down and dogs 56 get cammed into recess 54.
To release the insert assembly 38 from body 32, the rod 80 is raised and the insert

assembly 38 will come out in response to an upward pull, since the dogs 56 are now
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pressurized hydraulic fluid into cavity 74, the
increase in pressure raises sleeve 58 as a backup way
wo eooratoext the dogs 56 for rel ease of the i nsSECT/US2007/012898

assenbly 38 fromthe body 32. The nornmal way that the
dogs 56 are caroned radially outward is by applying
axial force on rod 80 in a direction toward body 32.
Rod 80, and there could 25 be one or nore than one,
extends through a sealed housing 82 that is filled
with a lubricant and is sealed to exclude seawater as

unsuppdrt8d after thev&ﬁhchbn of plesedl S8l Agdih) DRfktiniys thasIBER 3516411 not

h . t d d 80, Rod 88
budf R A dpieBaPe i (E Bogh PR, e B aicup Qe do @et
the décvatssttb&otmewar byeapblyiAg hydfR$id pressudad chbiey ﬂO\Theﬁﬁy&B

sleeve 8 .noves down and dogs 56

r down,
asseE‘g’ﬂ%‘rgg i§ pargafly opget 4“51%%)09*813?‘&“(5% QRIS BFdsie "an ROV to
man@fif2e® kiyafB 807 moMmARkE 1w iRghé @d. 80 is raised and the

insert assenbly 38 will come out in response to an
[0019PIBE£h tiMden tifdt B6As 54 And 683h2BuAbEnd@¥Es 56 circulating

2007/ 143068 PCT/USZOO7/012898 unsupported after the
seawater %4y fpmdhe dpseife ting keggiig deb %ﬁﬁf %@etcﬁgozz}we gffacts of
suclf’@xﬁ@ﬂshrle t0 thlnﬁﬂﬁi&ew}ﬂﬂzesron?e §r?£lf Sum bP&aWterrqux%Qem laf

hat happens, there is a back et the sleeve

mal@tsp,ttbe a@euniip very apgl wd]gomwpawxapspwég@m%eme ng derigey an
issud, The MEVPEIERS (R SPRAN Ko ol sB A TRkedREAR Rihtiy 89
that gxelugded sepwdtes hnd pref@’ablyrhaa Infpmeating loflovithinnBy ptacang these

coméggérﬁg' 1A cji 1 %ﬁ@at?xgg éagg,gdetsr?nt L%e@ QCRI((i,d GS%awaf’aetr cm};roswn

ur r ound eamater
can bé eraj'cgtsdszagad srosvtk empbe gmdeldr arsi theungcnxds ctfhbbus Darolac ve

retat% fie{iﬁ&u%%llf liltclg fogyt?%u E)%lcgnootathcrsn rg g?’ matt exteng eﬁ' HFI'{erilgmg

Wert erol S presen
82 thattsaest seawatcerzy seatphdt shodncantdunde ned 8X poR slides through plate
90 %ﬂereaf%ir is no longer an 10 issue. The noving parts
9 8?“8% ate the sl eeve 58 are disposed W t hi n housi ng

t hat exq des, seawat er ab
10018 THeaeiis ot Fap bR P iy SF Sl B P i duderdBhg byanepive the
relaliwe positidtsi afaippegplh@td?, andieisivgn platd @4 ﬁﬂlﬁg’@% 3, befd¥ sbking at
risE ) e S Lo Aree il e elaST0
show €hig b @ifionAdhthted Fadury 3 shbwk 9 ro@ 08 thfi@xrAds tRBug upgee
rod.80 that extends fron1hou3|ng 15 82 that sees

platg 2 jnp fireadedgelationship. TKheoird SohFarsorinlgaver platedd adienproperly
rotafeldiBles RONVOMHIheAieto advance against plate 94. Because of the threaded

connection at plate 92 rod 96 is tightly forced against plate 94 thus holding sleeve 58
tightly in the Figure 2 position where it holds dogs 56 locked to recess 54 in flange
48 despite transmitted vibration. While one type of position lock against vibration
has been illustrated those skilled in the art will recognize that different locking
designs can be used. One distinct advantage of the locking feature is that it too is
within the housmg 82 and is therefore protected from the adverse effects of

prolonged exposure to scawater.

[0019] Those skilled in the art will appreciate that dogs 56 can be held retracted for

run in with a band spring or equivalent 100.



90 of housing 82. [00181 The position |ock feature of
sl eeve 58 can be better understood by noting the
WO edoati#dpes posi tions of upper plate 92 and | owePCPIUS1087/012898
94 in Figure 2, before looking at Figure 3. Figure 3
IS a section at a different orientation than the
Figure 2 section to 20 show this additional feature.
Figure 3 shows a rod 96 that extends through upper
plate 92 in a threaded rel ationship. The rod 96 bears
on | ower plate 94 when properly rotated by an ROV or
[0020}: The kdbsmnbbd) dasigmke@sagaldmkingmm &69¢blatise drns scavfatdrtae

connecti on at e 96 is tigh
well 2 i ARRE Pogharin oo BrieEsloeut 1§ cdreptfir o of rod
80 that @ktehds dAbdve PEatEDQ i Bosio8L. ITHTovkiAg tndcharighdes@iigd in
56 | ocked to recess 54 in flapge 25 48. de

Figuye, 3, 15ci$q isalptesd fgomseawateryn hauspigss: N@lt&na@ass? packHr MOt
retra@(g?% hatsieevp 'Sﬁtebc%fh ifpafin&s ol douails &) Rekelthosigevksd. | ed

he art will recognize that different | ocking

[002@’]9?1118 %ﬁo@@dbs@ﬁ teed-intietide o tHbCéxeﬁﬂJ\l':ﬁrEt @8BodmchRf the
ockln% feature is that it too is t he housij ng
1P

preseyy inyealips, andapanymedificatiant way bespdety taasﬁeﬁkéléede‘flftb%

w1th91§t depLRIREGH BXPREMSH FRoKERWBE & to b3UelPhiEd FHATR. literal
iITed in the art will appreciate that dogs 56 can be

and mlfﬁlﬂﬁtsﬁm%ﬁhﬁéfalmﬁbﬁlov‘h with a band spring or
equi val ent 100. 5 WD 2007/ 143068 PCT/ US2007/ 012898
[ 0020] The descri bed desi gn keeps the | ocking dogs 56
isolated fromseawater as well as the entire drive
mechani sm for | ocking sleeve 58 except for a portion
of rod 80 that extends above plate 90 in housing 82.
The | ocki ng mechani sm described in Figure 3 is also
i solated from seawater in housing 82. Additionally, a
backup way of 5 retracting the sleeve 58 exists if
pulling on rod 80 fails to raise the sleeve 58.
[0021] The above description is illustrative of the
exenpl ary enbodi nents of the present invention, and
many nodi fications may be nade by those skilled in the
art wthout departing fromthe invention whose scope
Is to be determined fromthe literal and equival ent
scope of the clains below 6
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WD 2007/ 143068 PCT/ US2007/012898 CLAIMs: 1. A subsea
connection, conprising: a female conponent; a male
w@euposest | nsertabl e subsea in seawater into BEi/tiS2007/012898
female 5 conponent; a lock to selectively secure said
conmponents together, said |lock isolated from access
to seawat er upon joining of said conponents. 2. The
connection of claim1, further conprising: 10 an
actuation device for said lock that is isolated from
exposure to seawater. 3. The connection of claim1,
wherein: said | ock further conprises a backup system

CLAIMSprevent said |lock from 15 becom ng unl ocked once

actuated, said backup.systemis isolated from seawat er
l'eéﬁggsl?gé’pnﬁ&t*ﬁ'ec%n& 'ﬁselﬁ Ton of claim1, further

conpr i sa fegnals aowhpboart; can be defeated in nore than one
way. The conpect i Qr

20 5 n of. claim4, wherein: .each
way to HERlegonRgRe] pRpble Ribsea fsrapaien it s fopiale ¢
cdiiporsmpnect i on of claimb5, wherein: 25 said |ock
conpri se t least one radially novable d t hat, can
be sel %@ﬂ?&%ﬁ@le% PYCUEP %aﬁé SOPRORER s?gst%?’éﬁ oc
ispRsdd fr_@xlil dR¥esd 15 lse/vaer &ﬁn@oﬁﬁx@@&ﬁsa@cﬁ@oxﬂﬁoﬁén@dm at ed_
mechani cally or hydraulically to nove away from said

dog. 30 7. The connection of claim6, wherein: 7 WO
2200/ ¢ kthdBoéh HEJIAMDT ORHhE €BRfkising:

an actuation device for said lock that is isolated from exposure to

seawater.

3. The connection of claim 1, wherein:
said lock further comprises a backup system to prevent said lock from
becoming unlocked once actuated, said backup system is isolated from seawater

exposure.

4. The connection of claim 1, further comprising:

said lock can be defeated in more than one way.

5. The connection of claim 4, wherein:

each way to defeat said lock is isolated from seawater.

6. The connection of claim 5, wherein:
said lock comprises at least one radially movable dog that can be
selectively supported in a radially extended position by a sleeve;
| said sleeve can be translated mechanically or hydraulically to move

away from said dog.

7. The connection of claim 6, wherein:
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said | ock further conprises a backup systemto prevent
said | ock from becom ng unl ocked once actuated, said
whamkogpsosy/stem i s i sol ated from seawat er expoBCF/ES2087/012898
8. The connection of claim7, wherein said backup
system conpri ses an el ongated nenber that can be
sel ectively advanced through a stationary plate to
prevent said sleeve from noving with respect to said
plate. 10 9. The connection of claim8, wherein: said
el ongat ed nenber and said plate are threaded where
t hey ceaiddadk fusthehcdrhptisesattzckamsyiens & prevent sadl/lank éom
it toward.sgid sleeve.to.preyent vemen sai d
berpirglgRG st pSRra, if bR sy e Hlated FoBfiegpater
expbdiréd 2, wherein: said mal e conmponent conprises the
Intrernals of a subsea choke and a housing isolated
from seawat er; said actuation device conprises an

8. ahelcahhdiioR bE R BwHeR@noONl y conponent ext endi ng
fromsaid housi ng and exposed to seawater and whose

20 mansRdIPAERENSY5HER SPRETISH AP qlergatedmempRRthabiHERS | on
sefbtiCd13iafY ShceWRRHRER 'a_sﬁa@aoﬁae,gq%atb S0 PRVELER d QesR FoiBl €

conpohent and 1s position etween seals when said
In@ﬂﬁﬁ@ﬁ@hﬁ@”&tﬁ>%¥gnh#@ together. 25 12. The connection

of claim1ll, wherein: said sleeve is nounted within

said housing and is isolated from seawater exposure.
9. Ihe rennepion ©f sledmit§. ovhesdine| ai m 12, wherein: a backup

syst emggal @{gggﬁ%ﬂ dﬁﬁg@l%%ﬁﬁﬁkﬁ@};%t%é YEadd Jvﬂﬁe 3hé)1 cdrect

stay behin en sa I's radi a
suel tlen datatiowof saidk rachadveongsdh trvasd saidistbevg to prevent movement

of said sleeve away from said dog.

10. The connection of claim 2, wherein:

said male component comprises the intrernals of a subsea choke and a
housing isolated from seawater;

said actuation device comprises an operating element as the only
component extending from said housing and exposed to seawater and whose

manipulation operates said lock.

11. The connection of claim 6, wherein:

said dog is mounted to said male component and is positioned between

seals when said components are brought together.

12. The connection of claim 11, wherein:

said sleeve is mounted within said housing and is isolated from

seawater exposure.

13. The connection of claim 12, wherein:
a backup system selectively acts on said sleeve to force it to stay

behind said dog when said dog is radially extended to lock the components, said
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WD 2007/ 143068 PCT/ US2007/ 012898 backup system
conprises a travel stop for said sleeve within said
whowsilgyes hat can be noved into position w t hP@mus2007/012898
operating nenber that sealingly extends through said
housi ng. 5 14. The connection of claim 13, wherein:
sai d operating nmenber conprises a rod that is threaded
through a stationary plate within said housing to
sel ectively bear against an assenbly that conprises
said sleeve. 10 15. The connection of claim 13,
baskep eydiem saimpristeetravel stapofoalbie sldese aithopsaidhpwsing tht can

t hat sealingl.y extends through, said '
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safd Bp@s@d i n a seal ed chanber that can exert hydraulic
pressure to alternatively nove said sl eeve away from
said dog in a situation where said operating rod
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connection of claim 16, er.ei n: ai
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extendi ng therethrough.” 18. The connection of claim

canprites seidfleeysi d dog conprises a plurality of discrete
dogs. 25 19. The connection of claim6, wherein: said
dog conprises a split ring. 9
15. The connection of claim 13, wherein:
said sleeve is movable via an operating rod that sealingly extends

through said housing.

16. The connection of claim 15, wherein:
said sleeve is disposed in a sealed chamber that can exert hydraulic
pressure to alternatively move said sleeve away from said dog in a situation where

said operating rod fails to move said sleeve away from said dog.

17. The connection of claim 16, wherein:

said male component further comprises a choke valve member

operable though said housing through a shaft sealingly extending therethrough.

The connection of claim 6, wherein:

said dog comprises a plurality of discrete dogs.

19. The connection of claim 6, wherein:

said dog comprises a split ring.



